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Breakfast and snacking patterns and the effects of selected 
factors on these eating occasions were examined for 225 east Tennessee 
adolescents. Factors selected for examination included gender, 
regions (metropolitan vs. rural), mothers' employment, presence of a 
father in the household, number of children in the household, fathers' 
education, mothers' education, and who prepared breakfast. Twenty­
four-hour food records and written questionnaires were collected 
from selected 15-18 year old adolescents attending four metropolitan 
and three rural high schools. Energy and nutrient intakes were 
evaluated for breakfast and snacks. As measures of overall quality, 
nutrient intakes per 1000 kilocalories and a dietary score based on 
the RDA per 1000 kilocalories were computed. 
Thirty-four percent of the adolescents skipped breakfast on the 
day of the survey. Of those who ate breakfast, 83% ate at home and 
12% ate at school. Forty-eight percent of breakfasts were self­
prepared, 33% were mother-prepared, and 10% were obtained· from a 
store or vending machine. Breakfasts included breads and· cereals 
(64%), milk products (36%), and a fruit or fruit beverage (27%). 
Adolescents' breakfasts provided less than 25% of the RDA for 
energy, iron, and niacin. Protein, calcium, and vitamin A intakes 
of females also were below that standard. With the exception of fat 
and ascorbic acid, nutrient intakes of the females at breakfast were 
lower (p�0. 05) and breakfasts were of poorer·quality than were those 
of males. Breakfasts consumed by metropolitan adolescents, 
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adolescents with siblings, and adolescents who ate mother-prepared 
breakfasts were higher (p�0.05) in one or more nutrients than break­
fasts consumed by rural adolescents, those without siblings, and 
those who ate self-prepared breakfasts. The overall quality of 
breakfasts was higher (p<0.05) for adolescents who lived with fathers 
and those whose fathers had a high school diploma than for adolescents 
who did not live with a father and those whose fathers had less 
education. Mothers' employment was not related to breakfast nutrient 
intakes or to the quality of breakfast. 
Eighty-nine percent of the adolescents snacked on the day of 
the survey. Most morning snacks were eaten at school (85%) and were 
obtained from vending machines (83%). They consisted mainly of candy, 
carbonated beverages, and/or salty snacks. Many afternoon and evening 
snacks were eaten at home, 59% and 73%, respectively. Many of these 
were self-prepared and included carbonated beverages and/or bread. 
The quality of snacks was low. Females consumed less than 50% 
of the RDA per 1000 kilocalories for calcium and iron. However, 
snacks made significant contributions to energy and nutrient intakes 
for the total day. Morning snacks were of poorer quality than were 
afternoon and evening snacks. With the exception of iron and thiamin, 
nutrient intakes of females from snacks were lower (p�0.05) than those 
of males. Nutrient intakes of metropolitan and rural adolescents 
were similar and their snacks were of similar qual·ity. Snacks of 
adolescents whose mothers were not employed were higher (p<0.05) in 
nutrient density for iron and thiamin than were the snacks of those 
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whose mothers were employed. The presence of a father in the house­
hold, the number of children in the household, and the parents' levels 
of education were not related to nutrient intakes from snacks. 
Adolescents who did not eat evening snacks also tended to omit 
breakfast. Those who omitted breakfast consumed morning snacks of 
poorer quality than did those who ate breakfast. 
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CHAPTER I 
I NTRODUCT ION 
Researchers in numerous surveys have identified the adolescent 
as poorly fed with nutrient intakes often below recommended allow­
ances ( 1-9). Data have shown that adolescents' diets are less 
adequate and more variable than the diets of younger children and 
adults ( 10- 12). 
A considerable amount of research on adolescents' food habits 
was published during the 1950' s and 1960' s. The results of these 
studies led nutritionists to believe that teenagers' breakfast and 
snacking habits contributed to their inadequate diets. Spindler ( 13) 
attributed low nutrient intakes to breakfast omission and the poor 
selection of snacks. 
Breakfast often is omitted by adolescents or is of poor nutrient 
quality (5, 14- 16). Eating a poor quality breakfast or skipping 
breakfast may affect the physiological and psychological health of 
adolescents. School-aged children who skipped breakfast were shown 
to have poorer attitudes and classroom behavior and to perform 
school work less efficiently than did students who ate breakfast 
( 17,18). Breakfast omission also may affect the amounts of nutrients 
consumed for the total day. Adolescents who ate breakfast were shown 
to consume greater amounts of most nutrients for the total day than 
did adolescents who skipped breakfast ( 14, 16). 
Frequent snacking between meals also has been observed among 
adolescents { 16, 19,20). Nutritionists have expressed concern that 
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adolescents satisfy their appetites with snacks high in kilocalories 
and low in nutrients rather than eating nutritious meals. 
Primarily, researchers have examined the nutrient content and 
tYPicai food preferences for bre.akfast and sna_cks. Few _data have 
been published on the factors affecting breakfast and snacking habits 
of adolescents. These eating occasions should be re-examined since 
much of the research on adolescent breakfast and snacking patterns 
is outdated . .  Also, few data have been published on the food habits 
of east Tennessee adolescents. 
In order to identify the factors influencing breakfast and 
snacking habits of adolescents, changing societal patterns must be 
considered. Food habits have been qefined as how food is selected, 
consumed, and utilized according to cultural and social norms (21). 
Changes in societal patterns may affect food consumption. In a 
study of American family life, Goebel (22) attributed changes in 
societal patterns to more women in the labor force, more diversity 
in family composition, .and to the decline in the size of households. 
During the 1970 1 s, the number of working women from.25 to 45 
years old rose from 40 to 60% of the population (23). Considering 
that many of these women may have families and may spend more time 
away from home than' do nonemployed homemakers, this may affect the _ 
breakfast and snacking habits of their teenage children. Data reported 
by Ortiz et al. (24) showed that these women spent less time in meal 
preparation and their families consumed more fooq away from home than 
did families of nonemployed women, indicating that mothers' employ­
ment may influence the eating patterns of their children. 
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Two notable changes in family composition have been observed 
in recent years: an increasing number of single-parent families and 
a declining birth rate. These changes have resulted in a decline in 
the average population per household. In 198 1 there were 2. 73 per­
sons per household compared with 3. 14 persons in 1970 (25). The 
proportion of children living in one-parent families increased from 
12% in 1970 to 20% in 1980. The greatest proportion of these 
households had a female head of household (26). Breakfast and 
s�acking patterns may differ among families with one and two parents. 
More children in 1981 had no siblings compared with children in 
previous years (25). Adolescents in small families may have differ­
ent breakfast and snacking habits than do adolescents living in 
large families. 
The level of education attained by Americans is increasing. 
During the 1970' s a greater number of males and females completed 
high school as compared to previous decades (27). The breakfast 
and snacking patterns of teenagers who have better educated 
parents, i.e. those who finished high school, may differ from 
those of teenagers with less educated parents. 
The interrelationships between breakfast and snacking also 
should be examined. Does the consumption of evening s�acks have 
an adverse effect on whether breakfast is eaten or omitted or on 
the nutritional quality of breakfast? Conversely, do adolescents 
who do not eat breakfast consume more snacks? 
This study was designed to examine the breakfast and snacking 
patterns of east Tennessee adolescents to determine the following: 
4 
1) the nutrient quality of foods consumed at these eating occasions 
and factors affecting nutrient intake, 2) the_freq�ency of break­
fast omission and factors related to breakfast skipping, 3) the 
frequency of snacking among adolescents and factors related to 
their snacking habits, and 4) typical foods eaten at breakfast and 
for snacks and the factors related to food selections. Gender, 
region, mother' s employment, the absence of a father in the home, 
the number of children in the home, father' s education, mother' s 
education, and who prepared breakfast were the factors selected 
for examination. 
CHAPTER II 
REVIEW OF LITERATURE 
A. Growth and Development in Adolescence 
Ensuring the health and well-being of the adolescent presents 
a challenge to health professionals and appropriate nutrition_ 
intervention as an important component of health care for this age 
group. Adolescents have been described as vulnerable to malnutri­
tion due to physiological and psychological factors (28). Their 
nutritional needs are high due to requirements imposed by a period 
of rapid growth. At the same time their emotional needs can have 
an adverse effect on the foods they eat. Adolescence has been 
described as a time of emotional instability (29). Physical and 
emotional factors may affect the intake, absorption, and utilization 
of food (29). 
Physiological Needs 
In a symposium on adolescent medicine, Heald (30) described 
teenagers as nutritionally vulnerable because of physical character­
istics that influence requirements. A sharp increase in growth 
occurs during adolescence with increases in skeletal mass accompa­
nied by an expansion of muscle mass and blood volume. During ado­
lescence 15-25% of adult weight and almost 50% of adult body mass 
are achieved (30,31). Requirements for protein and kilocalories 
are greater during adolescence than in many other stages of the 
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life cycle. At this time requirements for calcium and iron also 
increase substantially as compared to preadolescence (32). 
The requirement for nutrients varies from one adolescent to 
the next because growth among adolescents is variable. Growth 
varies in timing, rate, and extent. For instance, the adolescent 
female who has begun menstruating has a greater requirement for 
iron than the female who has not. Greenwood and Richardson (32) 
described adolescents' need for extra iron as extremely variable 
and dependent on precise biological timing. Caloric and nutrient 
intakes vary among adolescents and are influenced by the velocity 
of their growth (30). 
In addition, many adolescent females add the physiological 
stress of pregnancy. The large number of adolescent pregnancies 
has been a cause for concern among health professionals. By the 
end of the 1970' s, 240,000 females under 18 years old had given 
birth (33). Pregnancy creates additional nutritional needs; the 
nutritional requirements for growth in adolescence are added to 
the increased requirements of pregnancy. Nutrients are needed 
for fetal development and subsequent feeding of the baby in addi­
tion to an adolescent's own developmental needs. Pregnant adoles­
cents are at a greater risk of developing iron deficiency anemia 
than are other adolescents because they must provide for an expand­
ing maternal and fetal blood volume at a time when their own stores 
often are marginal (34). Adolescent pregnancies are high risk 
conditions for both mother and infant. According to Menken (33) 
babies born to adolescents are often premature, have congenital 
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defects, and some have nutritional stores that are inadequate to 
protect them during birth and for the first days or months of life. 
Psychological Needs 
The period of adolescence has been described as a time of 
emotional transition (28). The adolescent is no longer a child and 
at the same time is not quite an adult. In an attempt to leave 
childhood behind and assume the role of an adult, an adolescent 
seeks independence. The influence of parents is challenged by 
peer pressures. At this point it becomes difficult for parents to 
supervise food intake. Gifft et al. (28) describe the diet as a 
variable that can be manipulated by the adolescent. Parental 
desires are not necessarily reflected in dietary habits. Hodges 
�nd Krehl (5) believed that teenager� use diet to express individ­
uality through what foods are chosen and where the food is eaten. 
For some adolescents food is more than a physiological need. 
Food may be used for non-nutritive reasons such as a form of 
recreation (35). For these individuals food choices may be made 
because of peer pressures. Certain foods may be preferred because 
they are socially acceptable. 
Adolescents may use food to influence their physical appear­
ance, particularly their weight. In a survey by Dwyer et al. (36), 
80% of the females reported weights that were higher than they 
desired while males reported weights lower than they desired. They 
concluded that for females discontent with weight was very wide­
spread. To lose weight adolescent females commonly avoided certain 
foods that they considered fattening. Forty-three percent of the 
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females in their study skipped meals on the survey day. Huenemann 
et al. (37) observed that teenagers' views about desirable weight 
were not always realistic. Many adolescents were misinformed about 
weight control. However, Leverton (38) noted that many individuals 
who are in the position to help adolescents do not have knowledge 
of practical nutrition and also may be misinformed. 
B. Nutrient Intakes in Adolescence 
While the nutrient intakes of adolescents have been observed 
to vary greatly, many adolescents do not consume adequate amounts 
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of certain nutrients. Some nutrients often are referred to as 
problem nutrients for adolescents and include calcium, iron, vitamin 
A, and ascorbic acid (2,4,7,9,14,39-42). 
Mean .intakes of males have been observed to be considerably 
higher than those of females for all nutrients except vitamin A 
(7,41). White males also have been reported to consume more kilo­
calori·es and nutrients than did black males and females (43). 
Hampton et al. (4) reported that teenagers from low socioeconomic 
levels had lo�er mean intakes than dtd teenagers from high socio­
economic levels. In this study, low nutrient intakes were more 
prevalent in certain groups; however, they occurred in both males 
and females from all socioeconomic levels. 
Low iron intakes commonly have been observed among adolescents. 
Researchers in several surveys reported low intakes of iron for 
adolescent males and females. Gaines and Daniel (40) reported that 
most adolescents studied consumed less than 2/3 1 s of the 1974 
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Recommended Dietary Allowances (RDA) for iron. Females from 12 to 
16 years old reportedl.Y consumed an average of 9- 13 mg of iron per 
day and males an average of 10- 16 mg. In some studies (2,44), 80% 
of the females and 75% of the males consumed less than the RDA of 
18 mg of iron. In the first Health and Nutrition Examination Survey 
(45) it was determined that a significant number of adolescents were 
at risk of iron deficiency. However, Harland et al. (46) reported 
the consumption of iron and calcium in the diets of adolescents 
and concluded that the diets of adolescents could meet the recom­
mended allowances for iron and calcium if 3,900 kcal per day are 
consumed. When only 1,000 kcal are consumed, foods must be selected 
carefully to meet specific nutrient recommendations. 
C. Food Choices in Adolescence 
It is important to examine the kinds of foods chosen by adoles­
cents to determine why they consume inadequate amounts of some 
nutrients. Several researchers have investigated adolescents' 
food choices (3,5,6,47). 
Differences in food choices have been observed between adoles­
cent males and females. Adolescent males have been reported to 
consume more meat, milk, and bread than did females (6,9). Females 
were observed to consume more fruit juices and vegetables than did 
males ( 14). 
Hodges and Krehl (5) reported that adolescents consumed large 
amounts of dairy products and foods high in sugar such as candy and 
soft drinks. Most adolescents have been observed to choose meat or 
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meat substitutes for meals (6), but researchers have noted that 
vegetables often are not selected by adolescents (3,48). 
The consumption of dairy products by adolescents is of interest 
to many nutritionists. Hinton et al. (49) considered milk consump­
tion to be a fairly reliable index of dietary quality. The inclu­
sion of milk in the diets of teenagers had a positive effect on 
dietary quality. Ohlson and Hart (50) concluded that milk was a 
regular part of the daily dietary patterns of adolescent females 
in their study. However, Huenemann et al. (3) observed that some 
adolescents substituted soft drinks for milk with meals, and this 
was reflected in low calcium intakes. Preliminary findings of the 
latest Nationwide Food Consumption Survey ( 1) showed that teenagers 
15 to 18 years old consumed greater amounts of soft drinks than 
did other age. groups. It is of interest to note that the calcium 
intakes of teenagers were lower in 1977 than in 1965 ( 1). 
D. Factors Affecting Food Habits in Adolescence 
Several factors influencing the food habits of adolescents 
were discussed in the section on characteristics of psychological 
.growth (page 5). Some of those included were·peer pressures, 
enjoyment, and weigh� concerns. The family is another factor that 
may influence eating habits (24,4 1,49). 
It has been difficult to determine how much effect the family 
has on adolescents' food habits. Some researchers have suggested 
that the family has less influence than it once did. However, 
others still contend that the family is a primary influence. 
Litman et al. (2 1) concluded that appropriate food-related 
behavior is the result of family influences. In regard to food 
habits, the mother was considered the authority figure with the 
father assuming a smaller role. Many researchers have considered 
the home environment a necessary component of nutrition education 
programs and have focused on educating the homemaker (2 1,49). 
1 1  
Other researchers have indicated that adolescents often do not 
eat with the family. Many adolescents have been observed to choose 
food for themselves (5 1). With many working parents, children 
have become accustomed to convenience food or foods they can 
prepare themselves (35). The percentage of convenience foods 
families consumed at home had risen from 10% in the early 1900' s 
to 45% by 1970 (51). 
Ortiz et al. (24) concluded that the ages of the children in. 
the family influenced food-related behavior. Families with adoles­
cents ate fewer meals together at home than did families with young 
children. In addition, these researchers showed that if the mother 
had a college degree, the family was more likely to eat together than 
was a family with a mother who did not graduate from college. 
Hinton et al. (53) investigated the influence of mothers' employ­
ment on the diets of 12-14 year old females and determined that 
there were no effects. However, these females contributed more to 
meal preparation themselves than did females with nonemployed mothers. 
Schorr et al. (4 1) investigated the relationships between 
dietary complexity, defined as the variety of foods eaten by teen­
agers on three consecutive school days,· and selected 1 i fe style 
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characteristics. Dietary complexity was reported to significantly 
increase with an increase in the fathers' and mothers' occupational 
levels, the mothers' level of education, the extent of the teenagers' 
social participation, and the teenagers' employment. Gender and 
family size were not related to dietary complexity. 
The effect of parents' education on dietary adequacy also was 
examined in a study of 12-14 year-old females. Hinton et al. (53) 
determined that dietary quality improved as the parents' levels of 
education increased. 
E. Breakfast Patterns in Adolescence 
Researchers have shown that breakfast often is skipped or is 
of poor nutritional quality, especially among adolescents (3,5, 10, 
14, 16,47,54,55). This may affect the physiological well-being of 
the adolescent during the morning hours as well as the total daily 
nutrient intake. 
The Omission of Breakfast 
Omission of breakfast by adolescents is believed to contribute 
to low nutrient intakes. Hodges and Krehl (5) noted that although 
eating habits vary greatly among adolescents the omission of break­
fast is considered common. The number of adolescents who skipped 
breakfast has varied from 3 to 37% among different surveys (6, 14,47, 
54-56). Researchers in the 1960's and 1970' s reported a greater 
number of omissions than did researchers in the 1950' s. Whether 
omission is a regular occurrence has not been determined; however, 
Lantz and Wood (8) concluded that it was not unusual for a student 
to miss breakfast one or more times a week. 
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The adolescent most likely to skip breakfast has been described 
as a black female, 17 or 18 years old (3,5,6, 14). Huenemann et al. 
(3) reported that males and females in their early teens ate break­
fast more regularly than did adolescents 16-17 years old. In the 
same study, Caucasians and Orientals were reported to eat breakfast 
more regularly than did Negroes (3). 
The Effects of Breakfast Omission 
The importance of breakfast for physiological well-being and 
its effects on performance in school have been examined in relation 
to short-term behavioral effects and long-term effects on school 
performance (57). Researchers in studies of short-term effects 
concluded that skipping breakfast may adversely affect an individual 
both physically and emotionally. Students have been observed to 
have a poorer attitude towards school work and have lower scholastic 
achievement when breakfast was skipped than when breakfast was eaten 
( 18,58). Arithmetic and reading abilities often were decreased when 
a student skipped breakfast. These individuals commonly complained 
of hunger, dizziness, nausea, and vomiting. The effects of omitting 
breakfast were reported to vary among individuals. Some individuals 
experienced intense effects while others had mild effects from 
skipping br�akfast. Males 22-27 years old were observed to react 
with hunger, dizziness, and feelings of nausea more profoundly than 
did females of this age (59). 
Studies of the long-term behavioral effects of skipping break­
fast in school-aged children were less conclusive than were studies 
on short-term effects. School grades, achievement, and attendance 
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have been examined in relation to breakfast omission (60,61). It is 
generally accepted by researchers that eating an adequate breakfast 
will have a positive effect 0n educational progress and success in 
school (18,58). However, this has been difficult to prove. 
The Determination of an Adequate Breakfast 
Based on the results of early studies, an adequate breakfast 
was determined to provide 1/4 of the total daily caloric and nutrient 
recommendations (62). This was proposed in order to provide for 
maximum physical and mental efficiency throughout the morning hours. 
However, a review of the literature provides conflicting data. It 
has been difficult to determine exactly what constitutes an adequate 
breakfast. 
Several researchers used blood sugar levels as a means for 
evaluating the adequacy of breakfast. The Cereal Institute (18) 
determined that 20-25 g of protein were adequate to maintain the 
blood sugar level above fasting throughout the morning hours. 
Fifteen grams were considered borderline and 10 g were inadeq�ate. 
Thornton et al. (63) noted that the length of time it took for blood 
sugar levels to fall to fasting levels varied among individuals and 
among different.age groups. They reported a significant difference 
among 14 year-old females and young adult males and females, wit� 
the younger group dropping to the fasting level more quickly. In 
addition, some individuals function more efficiently at lower glucose 
levels than do others. A greater sense of well-being may not always 
accompany higher glucose levels. Arvedson et al. (17) concluded 
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that feelings of hunger and fatigue are difficult to correlate 
with blood glucose levels because glucose homeostasis varies among 
individuals. 
Varying only the level of calories consumed at breakfast has 
been studied in relation to physical and mental performance. Daum 
et al. (64) found no significant differences among 300-, 600- and 
1000-calorie breakfasts on physical or mental abilities. However, 
significant differences were found when the omission of breakfast 
was compared to each caloric level. Physical and mental abilities 
were significantly decreased when breakfast was omitted. No conclu­
sions were made regarding a minimum caloric level. 
In another study by Daum et al. (62), more than 1/4 of the 
total day's caloric recommendation did not provide better physical 
and mental efficie�cy. The consump�ion of 1/4 of the daily recom­
mendation was preferable to a heavier breakfast. 
Nutrient Intake 
The consumption of nutrients at breakfast has been examined 
in relation to their contribution to recommended allowances. Ado­
lescents in the 1950' s failed to consume 1/4 of their total day' s 
intake of calories, protein, iron, thiamin, vitamin A, and niacin 
at breakfast ( 10,16). Females tended to eat less adequate break­
fasts than did males. 
Brown et al. ( 14) observed that adolescents in the 1970's 
consumed smaller portions of the total day's recommended intake 
for nutrients and calories than did adolescents in the 1950' s. 
Adolescents in the 1950' s and 1970' s failed to consume 1/4 of the 
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RDA for calories, protein, iron, vitamin A, and niacin. Adolescents 
studied by Brown et al. ( 14) also consumed less than 1/4 of the RDA 
for calcium, thiamin, and riboflavin. 
Food Choices 
The kinds of breakfast foods chosen by adolescents often do 
not follow conventional breakfast patterns. Typical breakfast 
patterns are difficult to identify (3). In an effort to determine 
why it is difficult for adolescents to consume adequate amounts of 
some nutrients, the foods eaten at breakfast have been studied. 
In a study of teenage females, Greger et al. (47) compared 
kinds of foods eaten for breakfast to the USDA' s Four Food Groups. 
Most breakfasts consisted of 2-2 1/2 servings of food from the 
Four Food Groups and 3/4 of a serving from foods not in the Four 
Food Groups such as coffee or candy • . In addition, their breakfasts 
consisted of one or more servings of grain products, 1/2 serving of 
milk products, and 1/2 serving of fruits and vegetables. 
Brown et al. ( 14) observed that toast, cereal, eggs, and fruit 
juices frequently were consumed for breakfast. Stewart (56) 
reported that fruit or fruit juices and milk most often were missing 
in adolescents' breakfasts. In a survey of Texas teens, Harris (54) 
observed that 26% of the males and 40% of the females had no 
sources of ascorbic acid and slightly less than 50% had no milk. 
Coffee was substituted for milk in many cases. The Cereal Institute 
( 18) has determined that individuals who consume only coffee exper­
ience less efficiency in the late morning hours. 
Factors Affecting Breakfast Habits 
Researchers have shown that many factors affect the breakfast 
habits of adolescents. Poor breakfast habits commonly have been 
attributed to lack of time (5,55). Frequently student� do not get 
up early enough to have time for an adequate breakfast. How well 
an adolescent likes breakfast may determine how much effort is 
made to take the time to eat. Students were reported to awaken 
early enough to eat when they enjoyed breakfast (48). However, 
Hinton et al. (53) found that adolescents enjoyed breakfast less 
than other meals. 
The accessability of food may be another factor influencing 
breakfast habits. Cooksey and Ojemann ( 15) concluded that break­
fast was omitted more often when no one was home to prepare the 
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. meal, and Kr�hl (65) attributed this to the employed mother because 
she was not home to prepare breakfast. Other researchers have 
described the mother as the most important influence on breakfast 
habits (48). 
Breakfast has been described as the meal most often eaten 
alone (53). The idea of eating alone may discourage some adoles­
cents from eating breakfast. Adolescents have been observed to 
skip breakfast more often when family members did not eat together 
( 15). 
F. Snacking Patterns in Adolescence 
Snacking has become a normal pattern for most Americans. 
Researchers have shown that snacks often are incorporated into adoles-
cents' daily food intake ( 16,2 1,42). For some adolescents snacking 
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improves their nutrient intakes significantly. Nutritionists are 
concerned that for others snacks low in nutritive value may be sub­
stituted for meals (66). 
Frequency of Snacking 
It is unusual to find an adolescent who does not snack at 
least occasionally. Surveys conducted over the past 30 years have 
shown that snacking is a part of most teenagers' diets. Lantz and 
Wood (8) observed that adolescents averaged at least two snacks per 
day. In a study of teenagers in the Northeast, Steele et al. ( 16) 
determined that at least 85% consumed a snack on the days of the 
survey. Similarly, researchers in Minnesota indicated that 97% 
of individuals from 10 to 22 years old consumed snacks while 77% 
were considered frequent snackers (2 1). 
Researchers have observed that the tendency to snack varies 
between males and females, among socioeconomic levels, and among 
ethnic groups. Females have been observed to snack more frequently 
than do males (4, 16,21). Huenemann et al. (3) determined that 
differences also existed among socioeconomic levels, based on 
median income of the census tract in which they resided. Males in 
a high socioeconomic level snacked more often than did females in 
a high socioeconomic level. Females snacked more frequently than 
did males in the low socioeconomic level. Ethnic differences 
between males and females were observed also in regard to snacking 
frequency. Negro and Oriental females have been reported to snack 
more frequently than do Caucasian females. However, Caucasian males 
snacked more frequently than did Negro and Oriental males (3). 
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Contribution of Snacks to Total Nutrient Intake 
The nutrient content of snacks has been studied in relation to 
their contribution to the total day' s nutrient intake and the RDA. 
Unlike meals, no standard of adequacy has been determined for snacks. 
While 1/4 of the RDA is the standard used for breakfast, the quality 
of snacks has been evaluated by the comparisons of their nutrient 
densities. 
Researchers have determined that snacks often provide nutrients 
as well as kilocalories. After examining data from the Ten-State 
Survey (2), Thomas and Call (20) concluded that snacks provided more 
than kilocalories. The nutrient densities of snacks were determined 
on a per 100 kilocalorie basis. Snacks chosen by teenagers either 
met or exceeded the RDA for protein, riboflavin, and ascorbic acid. 
In other studies, snacks provided 8-23% of a day' s nutrient intake 
(7, 10, 14, 16). 
Typical Snack Foods 
Adolescents have been observed to choose from a variety of snack 
foods and beverages, among these are dairy products, cereals, bread, 
eggs, meat, and some fruits (3, 5, 6). Desserts such as pies, cakes, 
pastries, cookies, and candy also were reported to be popular snack 
foods among adolescents (6, 14). Edwards et al. (6) concluded that 
senior high school students usually chose a dessert along with a soft 
drink for snacking. Carbonated soft drinks were popular beverages 
in some studies (8, 48, 67). Although adolescents have been observed 
to snack on milk beverages, these were chosen with less frequencY. 
than were other beverages (10, 67). Researchers have reported that 
fruit juices and beverages rich is ascorbic acid less commonly are 
chosen than are other beverages (10,68). These researchers also 
observed that salty snacks, such as potato chips, pretzels, and 
salted popcorn, are popular snack foods among adolescents. Morgan 
et al. (69) observed that adolescents consumed more salty snacks 
than did younger children. However, they found no adverse effects 
of salty snacks on nutrient intakes. 
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Warnick et al. (9) determined that foods chosen for snacks were 
similar for males and females. However, some differences were 
observed by Beals et al. (70). Adolescent females selected more 
· dairy products, fruit, and raw vegetables than did males. Males 
selected more_soft drinks and commercially prepared snack foods than 
did females. However, in a study of New Mexico adolescents, Lantz 
and Wood (8) observed greater consumption of candy and soft drinks 
among females than among males. 
Researchers generally have agreed that snack foods chosen by 
adolescents can improve their diets. Thomas and Call (20) concluded 
that many snack foods chosen by adolescents were low in calcium and 
iron. They suggested that more dairy products and iron-enriched 
breads and cereals be included among snack foods. 
Factors Affecting Snacking Patterns 
Differences in snacking habits among adolescents have been 
observed among socioeconomic groups and ethnic groups, and between 
genders as previously noted. Few data have been published concerning 
the influences of societal changes, such as the increased number of 
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women in the work force, smaller families, and the increased amount 
of education of parents, on the snacking patterns of adolescents . 
Snacking patterns among adolescents may be influenced by the 
availability of snack foods . The types of snack foods chosen may be 
determined by availability rather than by the concern for nutritional 
value (66) . Hruban (68) concluded that when a wide variety of both 
nutritious snacks and snacks low in nutrient quality were available, 
adolescents selected the nutritious snacks. 
G. Interrelationships Between Meals and Snacking 
There is limited research published on the relationships between 
meals and snacks. Huenemann (51) observed that teenagers as well as_ 
adults ate more than three times a day but often did not eat meals. 
This· has been described as a growing trend among adolescents (66) . 
Bowden (66) observed that females who skipped breakfast snacked more 
than did females who ate breakfast. The suggestion that late evening 
snacks may cause some adolescents to skip breakfast has not been 
substantiated (3,15). However, more research is needed to determine 
if snacking encourages adolescents to skip meals or to consume meals 




A. Sample Selection 
The target group of this study was east Tennessee high school 
students, aged 15- 18 years. This age group was chosen because adoles­
cents in their late teens spend much of their time away from home and 
make many of their own food choices. 
Using a list of all Tennessee public high schools (71) and a map 
of standard metropolitan statistical areas in Tennessee (72), another 
researcher classified schools into two groups, metropolitan or rural. 
The metropolitan group also included small towns on the fringe of 
urban areas. Using this classification, four metropolitan and three 
rural schools were selected randomly with seven schools chosen as 
alternates. Following approval· by school principals and selected 
teachers, invitations to participate in the study were extended to 
all students enrolled in two required junior and/or senior classes 
in each school. 
The researchers informed school principals, teachers, parents, 
and students that participation was voluntary. Written consent was 
obtained from all students as well as from parents for adolescents 
under 18 years old. 
B. Development of Instruments 
The instruments developed for data collection were designed to 
provide information about the food habits of a group of adolescents 
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during a 24-hour time period. Breakfast and snacking patterns were 
investigated using data collected for the total day. 
A 24-hour food record was utilized for collecting dietary data. 
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Several researchers have concluded that the 24-hour food recall (or 
record) method was appropriate when used to evaluate the mean intake_ 
of groups (6,73-76). According to Garn et al. (76) this method is 
practical for surveys, especially when money, time, and manpower are 
limited. It has been strongly recommended that the 24-hour recall 
be limited to indicate group trends because there may be considerable 
variation in food intake of individuals from day to day (76). The 
24-hour food record was chosen for this study rather than the 24-hour 
recall because adolescents may have difficulty recalling numerous 
eating occasions. With the food record, subjects know in advance to 
observe what they eat and the amounts of each food. With this age 
group it was believed that prior knowledge of the survey would have 
little effect on food intake. The 24-hour food record provided 
information about what food was eaten, when it was eaten, where it 
was eaten, by whom it was prepared, and the number of persons eating 
with. the subject (Appendix I). 
In addition to the 24-hour food record, a sociodemographic 
questionnaire consisting of 69 closed response questions, developed 
by Salvetti (39), was used for this study (Appendix I I). Questions were 
divided into the following sections: information about you, student 
employment, extra-curricular activities, community activities, evening 
meal patterns, family characteristics, parents' working schedules, 
and spouses' working schedules. All instruments were pilot tested 
and revised as appropriate. 
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C. Data Collection 
· In May 1980, Salvetti (39 ) administered the surveys on weekdays, 
Monday through Thursday, to assure that food records represented a 
school day. Explanations of purposes and procedures and verbal 
instructions were given for completing the survey. Participants were 
asked to record every eating occasion, listing all . foods and beverages 
consumed during the 24-hours immediately following the classroom 
visit. Students were asked to use cups, tablespoons, teaspoons, 
slices, or ounces to estimate portion sizes and to use brand names 
whenever possible. More detailed information on sample selection, 
development of instruments, and data collection have been summarized 
by Salvetti (39). 
D. Coding and Analyses 
A team of researchers classified all eating occasions as break­
fast, lunch, the evening meal, or snacks. One eating occasion 
between 6 : 00 and 10 : 00 a.m. was classified as breakfast, regardless of 
nutrient content. If there was more than one eating occasion within 
this time period, the one with the greatest variety of foods was 
chosen. Lunch was one eating occasion between 11 : 00 a.m. and 2 : 50 p.m. 
If the subj ect ate more than once · during this time period, lunch 
was the occasion with the greatest variety of foods. The evening meal 
was defined as one eating occasion between 3 :30 and 10 :00 p . m. that 
included at least two foods, one of which was high in protein. If 
two eating occasions met these criteria, the first meal within the 
time period was chosen. Any eating occasion not classified as break-
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fast, lunch, or the evening meal was defined as a snack. Snacks were 
further classified in the following way according to the times they 
were eaten: morning snacks were foods eaten between the time the 
ado lescent awoke and 1 1 : 59 a.m., afternoon snacks were foods eaten 
from 12:00 until 6:00 p.m., and evening snacks were foods eaten 
from 6:00 p.m. until the adolescent went to sleep. 
The Nutritive Value of Foods, Home and Garden Bulletin Number 72 
(77) was used to code the food records for computer analysis. Con­
sistent substitutions using items of similar nutrient content were 
made when foods were not found in the handbook. Usual portion sizes 
were used consistently when quantities were unclear or missing.· 
Another researcher checked the coding. 
Nutrient intakes for each subject were calculated for break­
fast, morning snacks, afternoon snacks, eveni�g snacks, and snacks 
for the total day. Intakes were determined for kilocalories, protein, 
fat, carbohydrate, calcium, iron, vitamin A, thiamin, riboflavin, 
niacin, and ascorbic acid. Individuals ' intakes for breakfast and 
snacks also were expressed per 1000 kilocalories and as percentages 
of the RDA ( 78)  and RDA per 1000 kilocalories ( 79 )  (Appendix I I I ) . 
The standard of adequacy for breakfast was set at 25% of the RDA. 
The per 1000 kilocalorie measurement was used as a measure of nutrient 
density. 
A total dietary score per 1000 kilocalories developed by 
Skinner (80)" was used as a single measure of dietary quality for 
breakfast and snacks. A zero, one, or two was assigned to intakes 
of eight nutrients.: a zero if less than 1/3 of the RDA was met, a 
one if 1/3 of the RDA was met, or a two if 2/3' s of the RDA was met . 
A maximum of 16 points was possible. 
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Foods consumed for breakfast and snacks were classified into 
selected categories. Breakfast foods were included in the following 
categories: milk products other than beverages, meats, legumes, 
starchy vegetables, other vegetables, breads (cereals, toast, bis­
cuits), salty snacks (potato chips, corn chips), desserts (pastries, 
doughnuts, candy }, fruits, eggs, milk beve�ages, fruit beverages, 
carbonated beverages, coffee or tea, alcoholic beverages, and other 
beverages (noncarbonated soft drinks, drink ades or punches). 
Categories for snacks included the following: milk p�oducts other 
than beverages; meats; legumes; starchy vegetables; other vegetables; 
breads; fruits; cakes, pies, and pastries; cookies; candy; salty 
snacks; milk beverages; fruit beverages; carbonated beverages; and 
other beverages . Items were coded as less than one serving, one 
serving, or more than one serving based on the serving sizes in 
Appendices IV and V. Individual sociodemographic questionnaires also 
were coded for computer scoring. 
E .  Statistical Analyses 
The . relationships among several factors believed to contribute 
to food-related behavior were investigated. These factors included 
gender, region classified as metropolitan and rural, mother' s employ­
ment, the presence of a father in the household, the number of chil­
dren in the household, father' s  education, mother' s  education, and 
who prepared breakfast . The PROC GLM in SAS 79.5 (8 1), suitable for 
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unbalanced data, was used to conduct a least squares analysis of 
variance. This procedure was used to test the effects of selected 
factors on nutrient intakes from breakfast and snacks. 
The first analysis on breakfast nutrient intakes included the 
factors gender, region (metropolitan vs . rural), and mother ' s  em­
ployment (employed vs . nonemployed). The second analysis included 
the factors gender, region, and the number of children (one child 
vs. more than one child). Gender and the number of children were 
significantly related to the intake of several nutrients; therefore 
those variables were included in subsequent models with the following 
factors: father in the household (father vs. no father), father' s 
education (less than high school vs . high school graduate or more), 
and mother' s education (less . than high school vs. high school 
graduate or more) . Meal preparation (self vs . mother) was tested 
in another analysis with the variable gender in the model. 
Nutrient intakes from snacks for the total day were . t�sted with 
the same factors as breakfast nutrients, with �he exception of meal 
preparation . The first analysis tested the effects of the factors 
gender, region, and mother ' s  employment . Subsequent mode l s, which 
included gender and region, tested the effects of father in the 
household, number of children, father's education, or mother ' s  edu­
cation. 
Additional analysis was conducted to test the effects of evening 
snacks on breakfast nutrient intakes with the variables gender and 
region in the model. The effects of breakfast omission (breakfast 
vs. no brea�fast) on the nutrient intakes from morning snacks using 
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the variables gender and region were tested also. Separate analyses 
were conducted to test the effects of breakfast omission and snacking 
(morninQ snack vs. no morning snack, afternoon snack vs. no after­
noon snack, evening snack vs. no evening snack) on nutrient intakes 
for the total day, with the variable gender in both models. 
The FUNCAT procedure, based on minimum chi square estimates, 
was used to test the effects of selected factors ( gender, region, 
mother ' s  employment, father in the household, number of children, 
father' s education, mother' s education, and who prepared breakfast) 
on categorical responses from 24-hour food records. In the analyses 
of breakfast these responses included the proportions of breakfasts 
that included food from selected categories. Because of the small 
number of responses in many food categories, each model tested 
included only gender and one of the remaining variables. The FUNCAT 
procedure was not performed on snack food data because these data 
were reported as the percentage of snacks that included food from 
various categories rather than the percentage of individuals who 
consumed certain foods dur ing each time period. Therefore, one 
individual' s eating occasions may have been incl uded several times 
within a single time period. The FUNCAT procedure, therefore, was 
not appropriate with these data. 
CHAPTER IV 
RESULTS AND DISCUSSION 
A. Description of Sample 
A general description of the 225 adolescents included in the 
sample is shown ·in Table 1. The adolescents ranged in age from 15 
to 18 years with . the majority (99%) between 16 and 18 years. The 
sample consisted of approximately equal percentages of males and 
females. Slightly less than 1/2 of the sample attended rural 
schools . The majority of adolescents (94%) were white . 
Description of Mother ' s  Employment Characteristics 
Approximately 96% of the adolescents lived with a mother or 
female guardian (Table 2). Of those mothers living with the adoles­
cents, 59% we�e employed outside the home. The majority of mothers 
(84%) were employed at least 20 hours per week. Work schedules 
included morning and afternoon hours for 8 1% of the mothers. 
Description of Adolescents ' Household Compositions 
Nineteen percent of these adolescents did not have a father or 
male guardian residing in the household (Table 3). These households 
were defined as single-parent households with a female head. This 
percentage was slightly higher than the 17% reported for · single 
parent households with female heads in the Nationwide Food Consumption 
Survey ( 1). 
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TABLE 1 
Demographic character ist ics of selected 15-18 
year-old adolescents in  east T�nnessee dur ing spr ing 19801 ,  
30 
Character isti cs -Respondents 
Gender % 
Male 50 . 2  
Female 49 .8 
Age , years 
1 5  1.3 
1 6  36 . 0  
1 7  5 1 . 6 
1 8 1 1 . 1  
Reg ion 
Metropo 1 i tan 56 . 9  
Rural 43 .1 
Race 
Wh ite 94 . 2  
Black 5 . 4 
Other 0 . 4 
1Random sample of high schools , four metropol itan and three 
rural. 
2 n=225 . 
TAB LE 2 
Employment characteristics of mothers l iv ing in  households ��--
of selected adolescents! i n  east Tennessee 
dur ing spring 19802 
Characterist ics 
Mothers of adolescents3 
Present in  household 




Hours worked per week5 




40 hours or more 
Time of day work scheduled6 ' 7 
Morn ing only 
Morn ing and afternoon 
Afternoon and even ing 
Even i ng 
Night (11 : 00 p .m .-7 : 00 a .m . )  
115-18 years old . 
Mothers 
% 




7 . 3 
8.1 
7 . 3 
21 .1 





5 . 0  
2Random sample of h igh schools, four metropoli tan and three 
rural . 
3 n=222 . 
4 n=209 . 
5 n=l23 . 
6 n=l20 . 
7Percentages total more than 100 because subj ects could check 
more than one response . 
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TABLE 3 
Household characteristics of selected 15-18 year-old adolescents 
in east Tennessee during spring 19801 
Characteristics 
Fathers of adolescents2 
Living in household 
Not living in household 







































Many adolescents {45%) had five or more persons living in their 
households (Table 3). Other households consisted primarily of three 
or four members (5 1%). 
The majority of households (82%) had fewer than four childre� 
or teenagers. As expected, most households (69%) had two adults. 
Table 4 shows the percentages of parents with various levels of 
education. Only 62% of the fathers received high school diplomas or 
post high school education such as vocational school or college. 
Only 7 1% of the mothers received high school diplomas or further 
education. 
B. Description of Breakfasts 
Most adolescents (63%) ate breakfast from 7 :00 to 7 :59 a.m. as 
shown in Table 5. Only 22% of the adolescents ate breakfast after 
7:59 a.m. 
The majority of adolescents (83%) ate breakfast at home; less 
than 1 1% ate at school. Of the seven schools surveyed, only one 
had a school breakfast program. Three individuals participated on 
the day of the survey. No conclusions could be made regarding the 
benefits of school breakfast programs because of limited participa­
tion on the day of the survey. Few adolescents (6%) ate breakfast 
in homes other than their own, in restaurants, or in stores away from 
school. 
Almost half of the adolescents prepared their own breakfasts; 
33% ate breakfasts prepared by their mothers (Table 5). The remainder 
of the sample ( 18%) ate breakfast prepared by a friend, relative, or 
TAB LE 4 
Educationa l leve ls of parents living in households of 
se l ected adol escents! in east Tennessee 
during spring 1 9802 
Educational l eve l s  
Father ' s  leve l  of education3 
Less than high schoo l 
High school graduate 
Vocational schoo l graduate 
Some col lege, but no degree 
Bache l or of Science, Bache lor of Arts 
Master of Science, Master of Arts, 
Master of Fine Arts 
Doctorate (M.D., Ph.D. ,  Ed.D. , D.D. S. , 
J . D . , L. L. B )  
Mother ' s  leve l of education4 
Less than high schoo l 
High schoo l graduate 
Vocational schoo l graduate 
Some col lege, but no degree 
Bache l or or Science, Bache lor of Arts 
Master of Science, Master of Arts, 
Master of Fine Arts 
Doctorate (M . D. , Ph.D. , Ed. D .  ' D. D. s .  , 
J . D . , L . L . B . ) 
1 1 5- 18  years o ld. 
Fathers or mothers 
% 
38 . 4  
35 . 1  
4 . 0  
1 2 . 6  
6 . 6  
2 . 0  
1 . 3 
28 . 7  
47 . 0  
4 .4 
1 6 . 2 
0 . 7  
2 . 2  
0 . 7  
2Random samp le of high schools, four metropol itan and three 
rural .  
3 n= l51. 
4 n= l 36 .  
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TABLE 5 
Description of breakfast patterns reported on 24-hour 
food records of selected 15-18 year-old adolescents 
in east Tennessee dur i ng spr ing 1980 
Breakfast consumpt i on 
T ime2 
6 : 00-6 : 59 a.m. 
7 : 00-7 : 59 a.m. 
8 : 00-8 : 59 a.m. 





School vendi ng machine or school store 
Fr iend ' s, relative ' s, or nei ghbor ' s  house 
Restaurant 




School cafeteria  
Fr iend, relative, or ne i ghbor 
Restaurant 





6_3 . 1  
16 . 1  
5. 4 











10 . 1  
33.8 
1Random samp le of h i gh schools, four metropolitan and three 
rural. 






neighbor; by restaurant cooks; · or obtained breakfast from a store or 
vending machine. Results of this study support Huenemann 1 s observa­
tion (3) that many adolescents were responsible for their own meals. 
Salvetti (39) reported that 23% of the adolescents in the present 
sample prepared their own evening meal and 53% ate evening meals 
prepared b.Y thei r-, mothers ; however, 48% prepare_d their own 
breakfasts. 
C. Breakfast Omission 
Thirty-four percent of the adolescents skipped breakfast on the 
day of the survey (Table 5). This was higher than the 6% of this 
sample who reported skipping the evening meal (39). Incidence of 
breakfast omission in this study was higher than most values reported 
in the literature ( 15, 16, 42, 54, 55). 
Effects of breakfast omission on nutrient intakes for the total 
day are shown in Table 6. Adolescents who skipped breakfast had 
lower (p< 0.05) mean intakes for all nutrients and energy for the 
total day than did adolescents who ate breakfast. Those who ate 
breakfast met 2/3 ' s  of the RDA for iron for the day, however, those 
who skipped breakfast did not meet 2/3 1 s of the RDA for iron. There­
fore, breakfast omission may be an important factor contributing to 
low intakes of iron and other nutrients. 
When nutrient intakes were compared on an equal kilocalorie 
basis, values for those who omitted breakfast were significantly 
lower (p<0.05) onl·y for riboflavin and the total dietary score, and 
were higher (p�0.05) for protein and niacin. Thus, low intakes of 
Nutr i ents 
Ca lor i es , kc a l 
Prote i n ,  g 
Fat ,  g 
Carbohydrate , g 
Ca l c i um ,  mg 
I ron , mg 
V i tam i n A ,  I U  
Th i ami n , mg 
Ri bof l av i n , mg 
N i ac i n , mg 
Ascorb i c  ac i d , mg 
Tota l d i etary score 
TABLE 6 
Least squares means 1 from tota l day nutri ent i ntakes of sel ected 
15-18 year-o l d  ado l escents who ate and om itted breakfast 
dur i ng s pr i ng 19802 
Nutri ent i ntakes 
Breal<fast ffo 6real<f ast 
2851±86a 2037±120b 
90±3a 72±4b 
1 25±4a 88±6b 
346±l l a 241±16b 
1194±56a 800±79b 
14 .8±0 .5  a 10 . 8±0 . 6b 
4576±3 1 4a 288 1±440b 
I .  71±0 .06a l .14±0 .09b 
2 . 44±0 . 09a l . 58±0 .13b 
20 .4±0 . 7 a 16 .• 8±1 .0b 
I O I ±I Oa 59±13b 
- - - - - - - - - - - - - -
Nutr i ent i ntakes /1000 kc a l 
Breal<fast No 6real<fast 
- - - - - - - - - - - - - -
32±l a 35±l b 
------- - - - - - - -
- - - - - - - - - - - - - -
408±16 372±22 
5 .4±0 .1 5 . 3±0 . 2 
1 646± 1 23 1353± 1 72 
0 . 60±0 .02 0 .56±0 . 02 
0 . 85±0 .02a 0 . 75±0 . 03b 
7 .4±0 . 2a 8 . 2±0 . 3b 
37±4 28±5 
1 4 . 1 ±0 . 1 a 13 . 1 ±0 . 2  b 
1Least sq uares means ±SE of data reported on 24-hour food records by 225 ado l escents  from four 
metropo l i tan and three rura l east Tennes see h i gh schoo l s . 




some nutrients may be attributed to low caloric intakes. However, 
the low dietary score suggests that those who omitted breakfast made 
poorer food choices throughout the day than did those who ate break­
fast. 
D. Nutrient Analyses of Breakfast 
Energy and nutrient contents of adolescents ' breakfasts are shown 
in Table 7. Senior high school adolescents in east Tennessee consumed 
more energy, protein, iron, thiamin, riboflavin, and ascorbic acid 
than did the j unior and senior high school adolescents studied by 
Dibble et al. (55). Protein intakes of males in this sample exceeded 
the 15 g recommended by the Cereal Institute (18) to maintain 
blood sugar levels above fasting throughout the morni ng. However, 
females _ consumed less than the recommended amount of protein. Nutrient 
intakes for breakfast followed the same pattern as those for 
the total day reported by Salvetti (39). Iron intakes were low 
among males and females. In addition calcium intakes were low among 
females. Breakfast provided a large portion of the total day ' s  
ascorbic acid intake. However, breakfast provided a small portion 
of the total day ' s  protein. 
Mean intakes are presented in Fig . 1 as a percentage of the RDA. 
Twenty-five percent of the RDA is indicated as· a standard of adequacy . 
Males consumed less than 25% of the RDA for kilocalories, iron, and 
niacin at breakfast. In addition to these nutrients, females con­
sumed less than that standard for protei n, calcium, and vitamin A .  
Junior hiqh school students studied by Brown et al . (14) consumed 
TABLE 7 
Nutr ient ana lys i s  of breakfasts 1 of se lected 1 5- 1 8  year-o l d  
ado l escents in  east Tennessee duri ng spr i ng 1 9802 , 3 
Nutri ents Mean±SD 
Ca lories , kca l 
Ma l es 534±358 
Fema les 360±1 88 
Prote i n , g 
Ma les 1 6±1 2 
Fema les 1 0±7 
Fat , g 
Ma les 22±2 1 
Fema les 1 5±1 0 
Carbohydrate , g 
Males 68±47 
Fema les 49±28 
Ca l c i um ,  mg 
Ma les 309±268 
Fema les 169± 18 1 
Iron , mg 
Mal es 3 . 4±3 . 2  
Fema les 2 . 0±1 . 7 
Vitam i n  A ,  IU  
Males 1 594±1 756 
Fema les 73 1 ±883 
Thi am i n , mg 
Males 0 . 47±0 . 32 
Fema les 0 . 27±0 .2 1  
R ibof l av i n , mg 
Ma l es 0 . 76±0 . 6 1  
Fema les 0 . 37±0 . 35 
N i aci n ,  mg 
Ma les 3 .4±3 . 1 
Fema les 2 . 2± 1 . 5  
Ascorb ic ac id , mg 
Ma l es 45±72 
Fema les 32±70 
Tota l  d ietary score 
Mal es 
Fema les 
1 Reported on 24-hour food records . 
Mean/ 1 000 kca l±SD 
30±1 3 
26±1 3  
608±432 
464±43 3  
6 . 5±6 . 2  
5 . 5±4 . 0  
3 1 65±2859 
21 1 3±2328 
0 . 99±0 . 66 
0 . 79±0 . 52 
1 .50± 1 . 09 
1 . 00±0 .82 
6 . 9±5 . 8  
7 . 0±7 .5  
1 07± 1 95 
1 04±21 8 
1 2 . 9±3 . 4  
1 1 . 1±3 . 6  
2Random samp le of h i gh school s , four metropo l i tan  and th ree 
rural . 
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4 1  
less of every nutrient·, except protein intake by males, than did the 
senior high school adolescents in the present sample. Ascorbic acid 
intakes in this sample exceeded the standard of adequacy and also 
exceeded the intakes reported for adolescents in other breakfast 
studies ( 10, 14, 16). 
Figure 2 shows mean nutrient intakes as a percent of the RDA 
per 1000 kilocalories. Males consumed 100% of that standard for all 
nutrients ; ho�ever, females did not meet 100% of the RDA per 1000 
kilocalories for calcium and iron. Therefore, these adolescents 
chose breakfast foods of sufficient nutrient density to meet recom­
mended allowances with the exception of calc ium and iron for females. 
However, they failed to consume an adequate amount of kilocalories 
at breakfast. 
Nutrient intakes at breakfast (Table 8) show that males con­
sumed greater amounts {p�0.05) of kilocalories and all nutrients, 
except ascorbic acid and fat . than did females. Salvetti (39) also 
reported higher caloric_ and nutri_ent consumption among males for the 
total day and the evening meal. Mean intakes of kilocalories and 
nutrients frequently are reported to be h igher for males for break­
fast and other meals (3,7,42). 
Table 8 shows that males consumed more (p<0.05) calcium and 
riboflavin per 1000 k ilocalories and tended to consume more (p<0. 10) 
vitamin A and thiamin per 1000 kilocalories than did females. The 
total score also was significantly higher (p<0.05) for males. Simi­
lar differences were observed for the total day with greater intakes 
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Fi gure 2 .  Nutri ent i ntakes per 1 000 kca l of sel ected 1 5- 1 8  yea r-ol d adol e scents  for breakfa st . ..i::. 
N 
TABL E  8 
Least squares means 1 from breakf ast nutr i ent i �takes of se l ected 1 5- 18 year-o l d  
ma le and fema l e  ado l escents duri ng spr i ng 1 9802 
Nutr i ents Nutr i ent i nta ke Nutri ent i nta ke/ 1 000 kc a l Males temales Males Females 
Ca l o r i es , kc a l 5 1 9±37a 383±38b ------- -------
Prote i n , g 1 6± l a l O± l b 30±2 26±2 
Fat ,  g 22± 2 1 6±2 - - - -- -- -------
Carbohydrate , g 66±5a 5 1 ±5b ------- -------
Ca l c i um ,  mg 3 1 6±28a 1 64±29b 622±54a 443±56b 
I ron , mg 3 . 2±0 :3a 1 .  9±0 . 3  b 6 . 1  ±0 . 6  5 . 2±0 . 6  
V it am i n A ,  mg 1 528±1 75a 746±1 8 l b 2996±322 2 1 54±33-3 
Th i ami n ,  mg 0 . 45±0 . 03 a 0 . 27±0 . 03 b 0 . 96±0 . 07 0 . 77±0 . 07 
Ri bof l av i n , mg 0 . 75±0 . 06 a 0 . 36±0 . 06 b 1 . 47±0 . 1 2 a 0 . 96±0 . 1 2  
N i ac i n , mg 3 . 3±0 . 3  a 2 . 3±0 . 3  b 6 . 5±0 . 8  7 . 1 ±0 . 9 
Ascorb i c  ac i d , mg 4 1 ±9 33±9 1 1 0±26 1 1 2±27 
Tota l d i etary score ------- - - - - --- 1 2 . 9±0 . 4a 1 1 .  0±0 . 4  
1 Least sq uares means ±SE of dat a reported on 24-hour food records by 1 37 ado l escents from four 
metropo l itan and three rura l east Tennes see h i gh schoo l s .  
2Mean s wi thi n the same hori zont al row wi thi n a group h av i ng d i fferent superscr i pts d i ffer 






1000 kilocalories (39 ) .  When nutrient densities of breakfast foods 
eaten by males and females were compared, females selected foods 
that contained less (p<0.05) calcium, riboflavin, vitamin A, and 
thiamin. Therefore, females not only consumed fewer kilocalories 
but also selected foods of lower nutrient density than did males. 
E. Typical Breakfast Foods 
The types of foods chosen for breakfast are shown in Table 9. 
Categories from which foods were not selected are not listed. Most 
adolescents (64%) chose a food from the bread ·group for breakfast. 
The bread category included cereals, toast, biscuits, pancakes, and 
waffles. Brown et al. (14) also observed that cereal and toast fre­
quently were chosen by adolescents for breakfast. 
Thirty-six percent of the adolescents selected a milk beverage 
or dairy product such as cheese . Harris (54) reported a greater 
percentage of milk consumption (49%) among Texas adolescents than 
found in the present sample. However, Stewart (56) observed that 
milk along with fruit and fruit juices often were missing in the 
breakfasts of adolescents. Only 27% of these adolescents chose a 
fruit or fruit beverage for breakfast. 
Eggs were selected by 18% of the adolescents, and meat by 19%. 
Meat in the form of bacon, sausage, and ham commonly was eaten with 
biscuits and toast and supported reports · of regional differences (82). 
A dessert was chosen by 17% of the adolescents and salty snacks 
by 4%. The remainder of the adolescents chose various beverages such 
as carbonated beverages (12%), coffee or tea (9%), and other beverages 
that included noncarbonated soft drinks (5%). 
TABLE 9 
Types of foods eaten by selected 15-18 year-old adolescents 
at breakfast reported on 24-hour food records 
in spring 19801 
Types of foods 
Breads4 
Milk beverages 
Milk (other than beverages)5 
Fruit beverages 








Coffee· or tea 
Other 
Alcohol 





22 .1  
4 . 7 
18. 8 
1 7 . 4 
18 .1 
4.0 
0 . 7  
1 2  .1 
8 . 7  
5. 4 
0 . 7  
45 
1Random sample of east Tennessee high schools, four metropoli­
tan and three rural. 
2At least one serving (serving sizes shown in Appendix I V ).  
3 n=l49. 
4Toast, biscuits, cereal, pancakes. 
5cheese, ice cream. 
6 Pies, cakes, cookies, candy . 
7Potato chips, corn chips. 
46 
F. Factors Affecting Breakfast Patterns 
Gender 
In addition to gender differences in nutrient intakes that have 
been discussed (pg. 4 1,  Table 8), differences were observed in regard 
to choices in food groups (Table 1 0). Males consumed more (p<0.05) 
milk products than . did females and tended to select more (p�0. 10) 
bread and cereal products. Low intakes of milk products may explain 
the lower intakes of calcium, riboflavin, and vitamin A among females 
(Table 8). Differences in consumption of grain products may explain 
the gender differences in thiamin intake (Table 8). 
No significant relationship was observed between gender and 
breakfast omission. Thirty-two percent of the males and 39% of the 
females skipped breakfast on the day of the survey. 
Region 
Table 1 1  shows the nutrient intakes for adolescents attending 
metropolitan schools and adolescents attending rural schools. Mean 
intakes of iron were lower (p<0.05) among adolescents attending rural 
schools. Rural adolescents also tended to have lower (p<0. 10) vita­
min A and thiamin intakes than did metropolitan adolescents. When 
intakes were compared per 1000 kilocalories, rural adolescents con­
sumed less (p<0.05) iron and tended to consume less (p<0. 10) protein. 
Regional differences were observed in regard to foods selected 
for breakfast (Table IO). · Rural adolescents consumed fe�er (p<0.05) 
eggs than did metropolitan adolescents. This may explain the lower 
intakes of iron and vitamin A at breakfast . by rural adolescents. 





TABLE I O  
Effects of categoric a l varia b l es on frequency of foods eaten· ·by 
sel ected 15-18 year-o ld  ado lescents at breakfast reported 

















1 3  
60 
Mother ' s  emp loymentl 
Employed Not employed 
















1Random s amp le  of east Tennessee high schoo ls  during spring 1980, four metropolitan and three 
rura l .  
2Means wi th i n the same hori zont a l  row wi th i n a group h av i ng d i fferent s uperscr i pts  d i ffer 
( p�0 . 05 ) . 
3Tested by FUNCAT procedure in a l inear mode l for variab les gender and region ; n = l 47. 
4Tested by FUNCAT procedure in a l inear mode l for variab l es gender and mother ' s  emp loyment ; 
n = l 45 .  :!:j 
TAB LE 1 1  
Least squares means 1 from breakfast nutri ent i nta kes of se l ected 1 5- 1 8 year-o l d  
ado lescents attend i ng �etropo l i tan and rura l schoo l s  
dur i ng spri ng 1 9802 
Nutr i ents 
... 
Nutr i ent i ntakes Nutri ent i ntakes/ 1 000 kc� l  
Ca lori es , kca l  
Prote i n ,  g 
Fat , g 
Carbohydrate , g 
Ca l c i um ,  mg 
Iron , mg 
Metropol itan 
465±34 




3 . 0±0 . 3a 







2 .  l ±0 . 4b. 
902±200 
Metropol itan Rural 
- - - - --- - - - - - - -
30± 1 26±2 
- - - -- - - - - - - - - -
- - - - - -- - - - - - - -
548±49 5 1 8±6 1 
6 . 5±0 . 5� 4 . 8±0 . 7  
, .  
2886±292 2264±367 
b 
V i tami n A ,  I U  
Th i am i n , mg 
Ri bof l av i n ,  mg 
N i ac i n , mg 
0 . 4 1 ±0 . 03 0 . 3 1 ±0 . 04 0 . 94±0 . 06 0 . 80±0 . 08 
Ascorb i c  ac i d ,  mg 
Tota l d i etary score 
0 . 60±0 . 06 
3 . 0±0 . 3  
45±8 
- - - - - - -
0 . 50±0 .07 
2 . 6±0 .4  
29±1 0 
- - - - - - -
1 Least sq uares means ±SE of data reported on  24-hour food records by 
metropo l i tan and three rura l east Tennes see h i gh schoo l s . 
1 . 34±0 . 1 0 1 . 09±0 . 1 3 
7 . 6±0 . 8 6 . 0±1 . 0  
1 00±23 1 22±30 
1 2 . 3±0 .4  1 1 . 6±0 . 5  
1 37 ado l escents from four  
2Mean s  wi th i n the  same hor i zontal row wi th i n a group hav i ng d i fferent superscr i pts d i ffer 





No significant effects of mothers ' employment were observed on 
nutrient intakes at breakfast, except a trend toward higher (p<0. 10) 
niacin intakes among adolescents with nonemployed mothers � No signi­
ficant differences were observed in nutrient intakes per 1000 kcal or 
in the kinds of breakfast foods chosen (Table 10). Mothers' employ­
ment also had no influence on whether adolescents ate or omitted 
breakfast. These data support the conclusions of Hinton et al. (49) 
that mothers' employment had no effect on dietary adequacy. 
Father in the Household 
Table 12 shows the nutrient intakes of adolescents with a father 
living in the household and adolescents with no father living in the 
household. Adolescents with a father living in the household had 
greater (p<0.05) thiamin intakes at breakfast than did adolescents 
with no father present. When nutrient intakes were compared on a 
per 1000 kilocalorie basis, (Table 13) adolescents with a father 
living in the household had greater (p<0.05) intakes of protein, 
calcium, thiamin, and riboflavin, and a higher {p<0.05) total dietary 
score. Adolescents who did not have a father at home also were more 
(p<0.05) likely to skip breakfast. 
When the kinds of breakfast foods eaten were examined (Table 14), 
adolescents with a father living in the household consumed more 
(p<0. 05) bread than did adolescents with no fathers. This may explain 
observed differences in intake of thiamin. 
Nutrients 
Ca l or ies , kca l 
Protei n ,  g 
Fat ,  g 
Carbohydrate , g 
Ca l c i um ,  mg 
I ron , mg 
V i tami n A ,  I U  
Th i ami n ,  mg 
R i  bofl av i n , mg 
N i ac i n , mg 
Ascorb i c  ac i d , mg 
TABLE 1 2 
Least squares means 1 from brea kfast nutr i ent i ntakes of se l ected 1 5- 18 year-o ld 
ado l escents l i v i ng in  fami l i es of · various compos i t i ons 
duri ng spr i ng 1 9802 
Father in  househo t d3 Number of ch i l dren� Father ' s  educat ion5 
Father No father Ciie child >One chlld <Righ school �Hi gh school 
487±28 444±65 559±44a 397±29b 490±53 547±4 1 
1 4±1 1 1 ±2 1 7± l a 1 1 ± 1 b 1 4±2 1 7± 1 
2 1 ±2 20±4 26±2a 1 5±2b 22±3 24±2 
60±4 57±9 64±6 56±4 60±7 66±6 
272±22 1 86±50 322±34a 200±23b 27 1 ±40 3 1 2±31 
2 . 7±0 . 2  2 .6±0 .6 2 . 9±0 . 4  2 . 4±0 . 2  2 . 5±0 . 5  3 . 4±0 . 4  
1 227± 1 36 1032±3 1 4 1 387±2 1 5 1 006± 1 4 1 1 1 9 1 ±24'2 1 530± 1 89 
0 . 39±0 .02a 0 . 26±0 .06 b 0 .42±0 .04a 0 . 33±0 .03b 0 . 38±0 .05 0 . 44±0 . 04 
0 . 62±0 .05 0 . 46±0 . 1 1  0 . 73±0 . 08a 0 . 46±0 . 05b 0 .62±0 . 08 0 . 7 1 ±0 . 06 
2 . 9±0 . 2  3 . 1 ±0 . 6  3 . 4±0 . 4  2 . 5±0 . 2  2 . 9±0 . 4  3 . 6±0 . 03 
34±6 20± 1 5 26± 1 0 4 1 ±7 26±1 2 · 47± 1 0 
1 Least squares means ±SE of data reported on 24-hour food records by ado l escents from four metropo l itan and 
three rura l east Tennessee h igh schoo l s . 
2Mean s wi thi n the same hor i zont a l row wi thi n  a group hav i ng di fferent superscr i pts  di ffer (p � 0 . 05 ) .  
3 n= l 44 .  
4 n= l 45 .  
5 n= l 03 .  u, 
0 
Nutr ients 
Prote i n , g 
Ca l c i um ,  mg 
I ron , mg 
V i tam i n  A ,  I U  
Th i am i n , mg 
R i bof l av i n . mg 
N i ac i n ,  mg 
Ascorb i c  ac i d , mg 
Tota l d i etary score 
TABLE 1 3 
Least squares means per thous and k i loca lori es 1 from breakfast nutri ent 
i ntakes of se l ected 1 5- 1 8  year-o l d  ado lescents l i v i ng i n  fami l i es 
of vari ous compos i t i ons duri ng spri ng 1 980 1 
Father i n  househo ld3 Number of ch i l dren4 Father ' s  educat i ons 
Father No father One chllcl >One chlla <A1gh school �Ai gh school 
29±l a 2 1 ±3b 29±2 26±1 27±2 31 ±2 
564±42a 358±96b 555±67 5 1 4±44 51 7±79 59 1 ±62 
5 .8±0 .5  5 .8±1 . 1 5 . 6±0 . 7  5 . 6±0 . 5  5 .5±0 . 9 6 . 5±0 . 7  
2672±249 1 67 1 ±574 2580±40 1 2545±263 2588±454 2933±355 
0 . 89±0 .05a 0 . 57±0 . 1 2 b 0 .84±0 . 09 0 . 86±0 . 06 0 . 87±0 . 1 0 0 . 89±0 . 08 
l . 3 1 ±0 .09a 0 . 85±0 . 2 lb 1 . 34±0 . 1 4 1 . 1 4±0 . 09 1 . 26±0 . 1 6 1 . 32±0 . 1 2 
6 . 7±0 .6a 1 0 .0±l . 5b 7 . 8±1 . 0  6 . 5±0 . 7  5 . 9±0 . 9 7 . 4±0 . 7  
90± 1 9 58±43 58±30 1 24±20 67±34 1 1 7±27 
1 2 . 3±0 . 3a 1 0 . 0±0 .Sb 1 2  . 1 ±0 . 5 1 1 . 8±0 . 4  l l . 2±0 . 6a 1 2 .8±0 . 5b 
1 Lea st squares means ±SE of data reported on 24-hour food records by ado l escents from four metropo l i tan and 
three rura l east Tennes see h igh schoo l s . 
2
Means wi thi n the same hori zont al  row wi thi n a group havi ng di fferent superscri pt s  di ff �r ( p� 0 . 05 ) . 
3 n = l 44 .  
4 n = l 45 .  
5 n= l 03 .  
Mi l k  
Meat 
Eggs 
Fru it  
Bread 
Des sert 
TABLE 1 4 
Effects of categor i c a l v ar i a b les  father i n  househo l d  and number of ch i l dren 
on frequency of foods eaten by se l ected 1 5- 1 8  year-o l d  ado lescents 
at brea kfast  reported on 24-hour food records l , 2 
Father i n  househo ld 3 Number of ch i l dren
4 
Father No father One cfii ia >One chi Ia 
% Respondents 
36 1 9  40 3 1 
1 9  1 9  30a 1 4b 
1 8  1 4 2 1 1 6  
2 1 1 4 1 4  22 
68a 38b 67 62 
1 7  24 1 2 22 
1 Random samp le of east Tennessee h i gh schoo l s dur i ng spr i ng 1 980 , four metropo l i tan and th ree 
rura l .  
2Means wi thi n the s ame hor i zont al row wi th i n  a group hav i ng di fferent superscr i pt s d i ffer 
( p�0 . 05 ) . 
3Tested by FUNCAT procedure i n  a l i near mode l for vari a b les  gender and father i n  househo ld ; 
n = l 45 .  
4Tes ted by FUNCAT procedure i n  a l i near mode l for vari ab les  gender and number of ch i l dren ; 




Number of Children 
Effects of the number of children in the household on breakfast 
nutrient intakes are shown in Table 12. Only children consumed more 
(p�0.05) energy, protein, fat, calcium, thiamin, and riboflavin at 
breakfast than did adolescents with siblings. There was also a trend 
toward greater (p�0. 10) intakes of niacin among only children. 
When nutrient intakes per thousand kilocalories were compared 
(Table 13), fewer differences were · : observed. There was a trend 
toward greater (p<0. 10) consumption of ascorbic acid by adolescents 
with siblings when compared to only children. 
These data show that the number of children living in the ado­
lescents ' households did influence nutrient intake at breakfast, 
although the foods selected were similar in  quality. As shown in 
Table 14, more (p<0.05·,) only children consumed meat for breakfast 
than did adolescents with siblings, which may explain the greater 
consumption of kilocalories, protein, and fat by this group. However, 
the presence of siblings was not related to breakfast omission. 
Fathers' and Mothers' Education 
There were no differences in nutrient intakes at breakfast 
observed between adolescents whose fathers had less than a high school 
education and those whose fathers had a high school education or . 
more (Table 12, 13). Although no differences were observed for spe­
cific nutrients, adolescents whose fathers had a high school educa­
tion or more had a higher (p<0.05) dietary score than did adolescents 
whose fathers had less education, indicating that adolescents whose 
54 
fathers had at least a high school education chose breakfast foods 
of higher nutrient density. The fathers' level of education was 
not related to the kinds of foods consumed or breakfast omission. 
The mothers ' level of education did not influence mean nutrient 
intakes, the quality of foods consumed, or breakfast omission. Ado­
lescents whose mothers had less than a high school education tended 
to consume less (p�0.10) bread than did the adolescents whose mother 
had a high school education or more. 
These data indicate mothers ' education did not significantly 
influence the breakfast patterns of adolescents with the exception 
of a tendency to consume more bread among adolescents whose mothers 
had at least a high school education. However, the fathers' educa­
tion did significantly influence the quality of breakfast foods 
chosen. 
Meal Preparation 
Effects of who prepared breakfast on nutrient intakes are shown 
in Table 15. Adolescents who prepared their own breakfasts con­
sumed less (p�0.05) energy, protein, fat, and niacin than did ado­
lescents who ate mother-prepared breakfasts. As a result, adoles­
cents who ate mother-prepared breakfasts met 25% of the RDA for kilo­
calories, protein, and vitamin A ;  however, adolescents who ate self­
prepared breakfasts did not. There was also a trend toward lower 
(p<0.10 ) consumption of carbohydrate and iron by adolescents who 
prepared their own breakfasts. 
However, on a per 1000 kilocalorie basis, breakfasts prepared 
by adolescents were higher (p<0.05 ) in calcium, thiamin, and riboflavin 
TABLE 1 5 
Least sq uares means 1 from breakfast nutr i ent i nta kes of se lected 1 5- 1 8 yea r-o l d  
ado lescents who ate �e l f-prepared and mother-prep ared brea kfasts 
duri ng spr i ng 1 9802 
Nutr i ents N utr i ent i nta kes Nutr i ent i nta kes / 1 000 kc a l self Mother Self rvnther 
Ca lor i es , kc a l 360±35a 564±42b - -- - - - - - - - - - - -
Prote i n ,  g l l ± l a 1 7± l b 30± 1 30±2 
Fat ,  g 1 2±2a 27±2b - - - - --- - - - - - --
Carbohydrate , g 52±5 64±6 � � - - - - - - - - - - - -
Ca l e  i um ,  mg 226±28 272±34 635±52a 475±62b 
Iron , mg 2 . 5±0 . 3  3 . 4±0 . 4  7 . 1 ±0 . 7 5 . 8±0 .8  
V i tami n A ,  I U  1 1 25±1 84 1 458±223 33 1 2±328 2369±396 
Th i ami n ,  mg 0 . 40±0 . 03 0 . 4 1 ±0 . 04 1 . 1 6±0 . 07a 0 . 77±0 . 08 
Ri bofl av i n , mg 0 . 55±0 . 06 0 . 66±0 . 08 1 . 55±0 . 1 2 a 1 . 1 0±0 . 1 4  
N i ac i n , mg 2 . 5±0 . 3  a 3 . 5±0 . 4  b 7 . 4±0 . 6  6 . 4±0 . 8  
Ascorb i c  ac i d , mg 47± 1 0 46± 1 2 1 46±26 1 00±32 
Tota l d i etary score - - - - - - - - - - - - - - 1 2 . 7±0 . 3  1 3 . 1 ±0 . 4  
1 Least sq uares means ±SE of data reported o n  24-hour food records by 1 1 3 ado l escents from four 
metropo l i tan and three rura l east Tennes see h i gh schoo l s . 
2Mean s wi thi n the same hori zontal row wi th i n  a group hav i ng d i fferent superscr i pts d i ffer 






than were the breakfasts prepared by mothers. Self-prepared break­
fasts also tended to be higher (p2_0. 10) in vitamin A. 
The kinds of foods consumed by adolescents who prepared their 
own breakfasts and adolescents who ate mother-prepared breakfasts 
are shown in Table 16. Self-prepared breakfasts consisted of less 
(p<0.05) meat, eggs, and bread than did the breakfasts prepared by 
mothers. 
The adolescents who prepared their own breakfasts selected 
foods containing more calcium, vitamin A, thiamin, and riboflavin 
than did adolescents who ate mother-prepared breakfasts. However, 
the breakfasts prepared by mothers were higher in kilocalories. 
G. Description of Snacks 
A large percentage of these east Tennessee adolescents (89%) 
snacked at least once on the day of the survey (Table 17). These 
results are similar to percentages reported in other surveys ( 16,20, 
21  ,42,82). The majority of adolescents in this study (52%) consumed 
one or two snacks. The remainder of adolescents who snacked (37%) 
ate from three to eight snacks on the day of the survey. The number 
of snacks consumed by the majority of these adolescents was similar 
to the 2�8 snacks per day reported by Lee (43) for teenagers in 
Kentucky. 
Table 17 also shows the percentages of adolescents who ate 
snacks during the morning, afternoon, and evening. Afternoon and 
evening were the most common times for snacking. Half as many ado­
lescents ate snacks during the morning as compared to afternoon or 





TABLE 1 6 
Effects 1 of mea l preparation on frequency of foods eaten by 
sel ected 1 5- 1 8 year-ol d adol escents at breakfast 
reported on 24-hour food records2,3 








1Tested by FUNCAT procedure in a l inear mode l for variab les 
gender and mea l preparation ; n=l l 2. 
2Random sampl e  of east Tennessee high school s  during spring 
1 980, four metropo litan and three rura l .  
3Means within the same horizonta l row having different 
superscripts differ (p<0.05). 
57 
TABLE 17 
Snac k i ng frequenc i es of se lected 15-18 year-o l d  ado l escents 










T ime of Day 3 Morn i ng 
Afternogn
4 
Even i ng 
% 
89. 3  
10. 7 
52. 4  
32.0  
3 . 6  
1. 3 
30. 2 
63 . 1  
64. 9  
1Random samp l e  of h i gh schoo l s, four metropo l i tan and three 
rura l .  
2 n=225. 
3Awaken i ng- l l :59 a.m. 
412 : 00 p.m. -5 :59 p.m. 
56 : 00 p .m . -bedt i me .  
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evening. Cala et al. (67) and Hinton et al. (53) reported similar 
findings. 
Snacking times during the morning, afternoon, and evening hours 
are shown in Table 18. The greatest number of morning snacks (80%) 
was eaten between 9 : 00 and 1 1 :59 a.m. The majority of afternoon 
snacks (70%) were eaten between 3 : 00 and 4 :59 p.m. Most of the 
evening snacks (78%) were eaten between 8 : 00 and 10:59 p.m. 
Table 19 shows where snacks were eaten and by whom they were 
prepared. The majority of morning snacks (85%) were eaten at 
school as compared to 18% in the afternoon and 1% in the evening. 
Nine percent of morning snacks were eaten at home, 59% of afternoon 
snacks were eaten at home, and 73% of evening snacks were eaten at 
home. 
Most morning snacks (83%) were obtained from school vending 
machines or school stores; 32% of afternoon snacks came from a vend­
ing machine or store, 17% at school and 16% away from school; 18% 
of evening snacks were obtained from a vending machine or store. A 
greater percentage of snacks in each time period were self-prepared 
as opposed to mother-prepared. As the day progressed mothers pre­
pared increasingly more snacks; therefore, more mothers prepared 
evening snacks ( 13%) than morning ( 1%) and afternoon (6%) snacks. 
As expected, adolescents consumed most of their morning snacks 
at school. During the morning few adolescents obtained snacks from 
sources other than a vending machine or school store. This would 
suggest that food choices for morning snacks were limited to foods 
available from school vending machines or school stores. 
TABLE 18  
Snac k i ng t imes of  se lected 1 5- 1 8  year-o l d  ado l escents 




Awakeni ng-6 : 59 a .m .  
7 : 00-7 : 59 a .m .  
8 : 00-8 : 59 a .m .  
9 : 00-9 : 59 a .m .  
1 0 : 00- 1 0 : 59 a .m .  
1 1 : 00- 1 1 : 59 a .m .  
Afternoon4 
1 2 : 00- 1 2 : 59 p .m .  
1 : 00- 1 : 59 p .m .  
2 : 00- 2 : 59 p .m .  
3 : 00- 3 : 59 p .m .  
4 : 00-4 : 59 p .m .  
5 : 00- 5 : 59 p .m .  
Even i ng5 
6 : 00-6 : 59 p .m .  
7 : 00-7 : 59 p .m .  
8 : 00-8 : 59 p .m .  
9 : 00-9 : 59 p .m .  
1 0 : 00- 1 0 : 59 p .m .  
1 1 : 00- 1 1 : 59 p .m .  
1 2 : 00 a . m . - bedt ime 
% 
2 . 5 
7 . 4 
9 . 9  
1 7 . 3 
44 . 4 
1 8 . 5 
2 . 7  
7 . 1 
1 2 . 6  
26 . 9  
38 . 5 
1 2 . 1  
1 0 . 6  
1 2 . 0  
1 8 . 5  
27 . 3  
22 . 7  
6 . 5 
2 . 3  
1 Random s amp l e  of h i gh schoo l s , four metropo l itan and three 
rura 1 .  
2Respondents may have snacked more th an once . 
3n=66 ; respondents who ate morn i ng snacks . 
4n=l 42 ; res pondents who ate afternoon snacks . 
5n= l 47 ;  res pondents who ate even i ng s nacks . 
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TABLE 1 9  
Descr iption of snacks of selected 1 5- 1 8 year-old adolescents 
in east Tennessee duri ng spring 1 980 1 
Snacks 
6 1  




Fri end ' s, relative ' s, 









School vending mach ine 
or school store 
Fr i end, relative, or 
ne i ghbor 
Restaurant 
Store or vending machine 
away from school 
School cooks 
9 . 0 
84.6  
3 . 8  
1 . 3 
1 . 3 
6 . 5  
1 . 3 
83 . 1  
3 .9 
2 . 6  
2 . 6  
% 
59 . 0  
1 8 . 0  
1 . 7 
2. 2 
5 . 6  
9 . 0  
4 . 5  
50 . 3  
6 . 5 
1 7 . 2  
4 . 1  
5 . 9 
1 6 . 0 
73 . 1  
1 . 0 
6 . 5 
5 . 5 
2 . 5 
7 . 0  
4 . 5  
57. 4 
1 3 . 2  
0 . 5 
8. 4 
3 . 2  
1 7 . 4 
1Random sampl e of h igh school s ,  four metropol itan and three 
rura 1 .  
2n=66 ; respondents who ate morn ing snacks. 
3n=l42 ; respondents who ate afternoon snacks. 
4 n= 1 47 ;  respondents who ate even i ng snacks. 
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The large percentage of snacks consumed between 3 :00 and 4 : 59 
p.m. indicates that most of these adolescents waited until after 
school hours to eat their afternoon snacks and that most ate the 
snack at home. Most evening snacks also were eaten at home. There­
fore, food choices for afternoon and evening snacks would depend 
mainly on what was available at home. However , adolescents also 
would have access to foods from restaurants, vending machines and 
stores away from school, and homes of friends or relatives . 
H. Nutrient Analyses of Snacks 
Nutrient analyses of adolescents ' snacks are shown in Table 20. 
Mean caloric contributions from the total day ' s  snacks were 1014 kcal 
for males and 722 kcal for females. Mean caloric intakes from 
snacking exceeded those of breakfast as W?S observed by Frank et al. 
(42). Based on caloric consumption for the total day reported by 
Salvetti ( 39), snacks provided 33% of the day ' s  caloric intake for 
males and 35% for females, and were similar to the percentage of 
kilocalories provided by the evening meal . These percentages exceed 
the 23% for ma les and fema les reported by Thomas and Ca l l ( 20 )  
and percentages reported by other researchers (7,10). However, 
Salvetti ( 39) did not report excessive caloric intakes for the total 
day in the present sample. Nutrient intakes for snacks follow�d the 
same pattern as those reported for the total day ( 39 ). Snacks, as 
well as meals, were low in calcium and vitamin A for females and 
iron for males and females . 
TABLE 2 0  
Nutrient ana lys t s  of snacks 1 o f  se lected 1 5- 1 8  yea.r-old 
adolescents In east Tennessee during spring 198()
2 
Nutr ients fl>mlt Afternoon Event�� Tot:.!a:iJooo kca I tSO Aean:tSD KianllJUIJ kc11iSD Me�tSD Rean7100U icaliSIJ Reanistl AeanlOOO kcaltstl MeantSD 
Calor ies , kca l  
Hale  408:t304 ------- 546:t384 ------- 653:t468 ------- 101 4t691 
Fema le 343:t256 ------- 443:t448 ------- 405t305 ------- 722t566 
Prote in ,  g 
Ha le  6:t6 12:t9 1 3t l 3  20t l 7  15tl5  20:tl 8  l2:t20 2 1 t l 5  
Fema le  4t6 l l tl O  9tl 4  15tl 5 9:t l l  20:t l 5  1 4t16 1 7t l2  
Fat , g 
Hale 1 7120 ------- 19t20 ------- 22t20 ------- 36:t31 
Fema le 1 4t l 4  ------- 1 6t25 ------- 1 6t l 4  ------- 28t27 
Carbohydrate , g 
Mal e  60±38 ------- 80t55 ------- 96t69 ------- 1 48t l 06  
Female  53t43 ------- 68t58 ------- 58t43 ------- I09t82 
Ca l c l 11111 ,  Ill(] 
Ka le  104tl25 224t252 180t245 268:t312 250:t275 353t340 345t361 3 1 5±278 
Fema le  52:t58 1 42tl 27 103:tl 48 200t200 1491 186 353±476 197t203 248±182 
Iron , mg 
Ha le l . l t l . O  2 .2tl .6 2 . 3:t2. 8  4 .0:t4 .4 2.2:t2 .2  3.1 t2 . 2  3 .  7t3 . 5  3 .6t2 .7  
Fema l e  1 .  l t l .6 3 . l t2.3 l . 9t3. 3  3 . 7t3 . 7  I .  7t2. I 5 .8tl6.6 2 .9t3 . 4  3 .8t2 .6 
VI tamin A ,  IU 
Ha le  1 33t l 53 346t526 468t844 774tl  506 706tl 4 1 3  902tl 448 901 t l 423 804tl  1 1 4  
Female  73t l82 1 47t316 306t647 709tl 403 480t l044 1656t6044 S82tl 1 28 766tl 426 
Thl a111ln ,  mg 
Ha le  0 . 1 2:t0. 1 3  0.27:t0. 18  0 . 29:t0. 33 0 .48:t0.51  0 . 30:t0.30 0 . 45:t0.41  \ 0 .48t0.40 0.47:t0 . 38 
Fema le  0 . 1 5t0, 39 0. 30t0.49 0 .25:tO. 73 0 ,39:t0 .48 0 . 1 8t0. I 7 0 .4 1:t0 . 34 0 . 36t0.66 0. 42t0 .4 1  
R ibof l av i n ,  mg 
Ha l e  0 .2 It0 .23 0 . 47t0.45 0 .40t0 .46 0.64t0.68 0 . 48t0.45 Q.68:t0.61  0 . 7 l t0 .63 0 .67t0 . 53 
Fema le  0.09t0. I I  0.22t0.21 0 .24:t0. 35 0.45t0.44 0.27t0 . 27 0 .6 lt0. 50 0.39t0.38 0.49:t0 .34 
Niac i n ,  mg 
Hal e  1 . 6t l .9 3 .9t4 .0 J, J:t3. 4  5 .6t5 .4  3 . 3t3.6 5 .0t5 . 5  5 .5t5.0 5 .2t3 . 7  
Female  l . 9t2. 0  5 .916 .5 2 . 3:t3.4  5 .018 . 7  2 .  l t2 . 2  5.4t5 . I  3 .813 .6  5 . 3t4 . 2  
Ascorb ic  ac id,  mg 
Ha l e  2t3 7t21 1 5t38 30t74 26t69 48:tl 47 3 1 t75 35:t92 
Female 2t4 7tl 5  8t l9  37t l  44 1 3t28 50tl 57 1 5t34 30tl05 
Total d ietary score 
Ha le  ------- 6 .4t4 .2 ------- 8.4t5 .2  ------- 8.9t4 . 7  ------- 9 . 7t4 .4  Fema le  ------- 5 .2t3.4 ------- 6 .6:t4 . 7  ------- 8 . 7t4 . 4  ------- 8 . 4t4.0 
1 Reported on 24-hour food records . 
2Randoll sample of high schoo l s ,  four metropol itan and three rura l . 
3n=66; 33 1na l e ,  33 fema l e .  
4n= l42;  7 4  ma l e ,  6 8  fema l e .  
5n= l 47 ;  7 8  ma le ,  69 fema le .  
6n=201 ; 104 111a l e ,  97  fe111al e .  w 
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With the exception of ascorbic acid, females in this sample 
consumed snacks that provided less than 100% of the RDA per 1000 
kilocalories for every nutrient ( Fig. 3) . Females obtained less than 
50% of the RDA per . 1000 kilocalories for calcium and iron, 197 and 
2.9mg/1000 kcal, respectively (Table 20; Fig. 3). These values were 
lower than the calcium and iron intakes reported for females by 
Thomas and Call (20). Males' intake exceeded 100% of the RDA per 
1000 kilocalories for protein, riboflavin, and ascorbic acid (Fig. 3 }. 
Iron intakes for males were slightly greater than 50% of the RDA per 
1000 kilocalories. Snack foods consumed by males and females also 
were low in vitamin A per 1000 kilocalories (Fig. 3). 
Effects of gender on nutrient intakes from snacks are shown in 
Table 21. Nutrient intakes for females were significantly lower 
(p�0.05) than males for kilocalories, protein,- carbohydrate, calcium, 
vitamin A, riboflavin, niacin, and ascorbic acid. Gender differences 
also were observed when intakes were expressed per 1000 kilocalories. 
Females consumed less (p<0.05) riboflavin than did males. 
Mean nutrient intakes from morning, afternoon, and evening 
snacks are presented as percentages of the RDA per 1000 kilocalories 
and are shown in Fig. 4. Morning snacks were lower in nutrient 
· density than snacks consumed in the afternoon and evening. Snacks 
consumed during the morning consisted of less than 50% of the RDA' s 
per 1000 kilocalories for calcium, iron, vitamin A, and ascorbic acid 
in addition to less than adequate amounts of the other nutrients. As 
previously noted (page 59), the majority of morning snacks were 
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TABLE 2 1 
Least squares means 1 from s nac k  nutr i ent i nt akes of se lected 1 5- 1 8 year-o l d  
ma le and  fema l e  ado l escent s dur i ng spr i ng 1 9802 
Nutr i ents 
Ca l or i es , kc a l 
Prote i n , g 
Fat ,  g 
Carbohydrate , g 
Ca l c i um ,  mg 
I ron , mg 
V itami n A ,  mg 
Th i ami n ,  mg 
Ri bof l av i n , mg 
N i ac i n , mg 
Ascorb i c  ac i d , mg 
Tota l d i etary score 
Nutri ent i ntake 
Males Females 
1 008±68a 692±67b 
2 1 ±2a 1 4±2b 
35±3 27±3 
1 5 1 ± 10a 1 02± 1 0b 
34 1 ± 1 87a 1 87±32b 
3. 6±0.4 3.0±0.4 
990± 1 42a 578± 1 39b 
0.47±0.06 0.37±0.06 
0.72±0.06 a 0.37±0.06 
5. 2±0.5 a 3.8±0.5 b 
34±6a 1 3±6b 
- - -- -- - - -- - - - -
b 
Nutri ent i ntake/ 1000 kc a l 
Males Females 
------- - - - ----
20± 1 1 7± 1 
------- - - - - - - -
------- - - - - - - -
3 1 7±26 252±26 
3.5±0.3 3. 9±0.3 
900± 1 4 1 790± 138 
0.48±0.04 0.44±0.04 
0. 69±0.05a 0.50±0.05 
5 . 1 ±0.4 5. 4±0.4 
42±1 1  28± 1 1  
9.5±0.4 8.4±0.4 
1 Least squares means  ±SE of data reported on 24-hour food records by 1 85 adol escent s  from four 
metropo l itan and three rura l east Tennes see h i gh schoo l s . 
2Means wi th i n the same hori zontal  row wi th i n a group h av i ng d i fferent s uperscr i pt s  d i ffer 








F(:::0::1 Morning ( n;; 66 ; 33 male, 33 female) 
� Afternoon ( n= 142; 74 mole, 68 ·female) 
l;I Evenino ( n= 147; 78 mole, 69 female ) 
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F i gure 4 .  Nut ri ent i n take s per 1 000 kca l of sel ected 1 5- 1 8  yea r-ol d adol e scent s  from morn i ng ,  




Effects of snacking on total day nutrient intakes are shown in 
Table 22 . Nutrient intakes· for the total day for adolescents who 
consumed morning snacks were significantly higher (p�0.05) th3n those 
who did not eat morning snacks for kilocalories, fat, carbohydrate, 
calcium, and riboflavin. Thiamin intakes also tended to be higher 
(p�0.10) for those who ate morning snacks. The total day ' s  nutrient 
intakes of adolescents who snacked in the afternoon were significantly 
higher than those of adolescents who did not consume afternoon snacks 
for kilocalories , protein, fat, carbohydrate, iron, thaimin, niacin, 
and riboflavin (p�0.05). With the exception of vitamin A, adolescents 
who snacked in the evening consumed significantly greater (p<l) .05) 
amounts of kilocalories and every nutrient for the total day than 
did adolescents who did not snack in the evening. 
Effects of snacking on total day nutrient intakes per 1000 kilo­
calories are shown in Table 23 . Adolescents who snacked in the morn­
ing consumed significantly less (p<0.05) protein and tended to con­
sume less (p<lJ.10) niacin than those who did not snack. Similarly 
adolescents who snacked in the afternoon consumed significanly less 
(p�0.05 )  protein, calcium, and riboflavin than did adolescents who 
did not snack in the afternoon. Nutrient intakes for the total day 
also were lower (p�.05) for adolescents who ate evening snacks than 
for those �ho did not eat evening snacks for protein, iron,, :and 
· niacin. Adolescents who snacked in the evening tended to consume 
less (p<0.10) vitamin A and ascorbic acid. 
These data indicate that snacks made signif 1cant contributions 
to the total day nutrient intakes of east Tennessee adolescents. 
TABLE 22 
Least squares means 1 from tota \ day nutr i ent i nta kes of se l ected 
15- 1 8 year -o l d  ado l escents who s nacked 
dur i ng spri ng 19802 
Nutr i ents Morni ng Afternoon Even i ng Snacl< No s nacl< Snacl< No snacl< Snacl< No snacl< 
Ca l or i es , kca l 2724± 1 27a 2265±82b 2818±9 l a 217 1 ±1 16b 2778±90a 221 1 ± 118b 
Prote i n , g 87±5 78±3 91±3a 74±4b 88±3a 77±4b 
Fat ,  g 125±6a 98±4b 1 26±5a 97±6b 122±4a 1 00±6b 
Carbohydrate , g 323±16a 269± l l b 337± 1 2a 254± 15b 337±1 2a 254±1 5b 
Ca l c i um ,  mg 1213±87a 9 1 7±56b 1126±63 1 003±80 1 1 88±62a 94 1 ±8l b 
I ron , mg 1 3 . 4±0 . 7  12 . 6±0 . 5 14 . 5±0 . 5a 1 1 . 5±0 .  7b 13 .8±0 .5a 12 . 1 ±0 . 7b 
Vi tami n A ,  I U  4183±497 3709±322 4281 ±356 3610±454 4076±350 381 5±464 
Th i ami n ,  mg 1 .59±0 .10 1 .36±0 .06 l . 64±0 . 07a 1 .3 1 ±0 .09 b 1 . 6 1 ±0 . Ola l . 34±0 . 09b 
Ri bof l av i n , mg 2 .36±0 .14a l . 92±0 .09b 2 .30±0 . l Oa 1 . 98±0 . l 3b 2 .  35±0 . 1 a 1 . 93±0 . l 4b 
N i ac i n ,  mg 19 . 2±1 .1 18 .0±0 . 7  20 . 9±0 .8a 16 . 3± 1 . oP 1 9 . 9±0 .8a 1 7 . 3±1 .0b 
Ascorb i c  ac i d , mg 87± 15 73± 1 0 88± 1 0 72± 1 3 103±1 0a 56±1 4b 
1Least sq uares means ±SE of data reported on 24-hour food records by 225 ado l escents from four  metro­
po l i tan and th ree rura l east Tennessee h i gh schoo l s .  
2Means wi th i n the same hori zontal  row wi thi n a group hav i ng d i fferent superscr i pt s  d i ffer ( p�0 . 05 ) . 
0) 
w 
TABLE  23 
Least squares mean s  per thousand k i l oc a l or i es
1 from tota l day nutr i ent 
i ntakes of se l ected 1 5- 1 8 year-o l d  ado l escents who sn ac ked 
dur i ng spr i ng 1 9802 
Nutr i ents Morn i ng Afternoon Even i ng Snack ffo s nacl< Sn acl< ffo snacl< Snacl<: t�o s nacl< 
Prote i n , g 32±l a 35±l b 33±l a 35±l b 32± l a 36± l b 
Ca l c i um ,  mg 432±24 392± 1 6 380± 1 7a 444±22b · 409± 1 7 4 1 5±23 
I ron , mg 5 . 2±0 . 2  5 . 6±0 . 1 5 .4±0 . 1 5 .4±0 . 2 5 . 1 ±0 . 1 a 5 . 7±0 . 2b 
V itam i n  A ,  I U  1 6 14± 1 90 1 62 1 ± 1 23 1 529±1 36 1 706±1 74 1 427± 1 34 1 809± 1 78 
Th i ami n , mg 0 . 59±0 .03 0 . .  59±0 .02 0 . 59±0 . 02 0 . 60±0 . 02 0 . 58±0 . 02 0 . 60±0 . 02 
R i bof l av i n ,  mg 0 . 87±0 .04 0 . 82±0 . 02 0 . 80±0 . 03 a 0 . 89±0 . 03b 0 .82±0 . 03 0 .87±0 . 03 
N i ac i n , mg 7 .4±0 . 3  8 . 1 ±0 . 2  7 . 7±0 . 2  7 .8±0 . 3 7 . 2±0 . 2a 8 . 2±0 . 3b 
Ascorb i c  ac i d , mg 32±6 ·3 1 ±4 33±4 30±5 37±4 26±5 
Tot a l d i etary score 1 3 . 7±0 . 2  1 3 . 8±0 . 1 1 3 . 8±0 . 2  1 3 . 7±0 . 2  1 3 . 8±0 . 2  1 3 . 7±0 . 2  
1 Least sq uares means ±SE of data reported on 24-hour feed records by 225 ado lescents from four metro­
po l i tan and three rura l east Tennessee h i gh schoo l s . 
( p.s_O .
��) �n s  wi th i n the s ame hori zonta l  row wi thi n a group hav i ng di fferent superscri pts d i ffer 
-.....J 
0 
7 1  
Data showed that adolescents who did net snack chcse foods of higher 
nutr Jent �ensity for calcium, iron, vitamin A, riboflavin, niacin, 
and ascorbic acid for t�e total day than did adolescents who snacked. 
However, ado lescents who snacked consumed more energy. 
I. Typical Snack Foods 
Snacks consumed by the east Tennessee adolescents consisted of 
a variety of foods of various nutrient densities (Table 24). The 
most popular snack foods varied with the time of day the snack was 
eaten; whethe
·
r it was a morning, an afternoon, or an evening snack. 
As previously noted (page 59) rr.ost  morning snacks were eaten at school .  
Most afternoon and evening snacks � ere eaten at home. 
Most morning snacks consisted of candy (35%), carbonated bev­
erages (26%), or salty snacks ( 24% ) . other snacks consisted of 
desserts such as pies, cakes, or pastries ( 1 2% )  and cookies (6%). 
Less than 8% cf the morning snacks were dairy products. Carbon­
ated beverages were the most popular beverages; however, snacks 
included coffee or tea (3% )  and milk beverages (2%). None of the 
ado l escents se lected a fruit beverage. The remainder of morning 
snacks inc luded bread ( 7% ) , legumes ( 6% ) ; fruit ( 2% ) , and starchy 
vegetables ( 2% ) . 
Afternoon snacks mainly consisted of carbonated beverages (38%) 
and/or bread (30%). Twenty-two percent of the snacks were sandwiches. 
The snacks consisting of meat ( 1 8%) usually were sandwiches. Leg­
umes were consumed in 6% of the snacks and often were peanut butter 
eaten on a sandwich. Several snacks were desserts such as pies, 
TABLE 24 
Types of foods eaten by se lected 1 5- 18 year-o ld ado lescents 1 
as snacks reported on 24-hour food records 
Types of foods 




Starchy vegetab les 
Other vegetab les 
Fru i t s  
Sa lty snacks 
Cook ies 




Mi l k  
Fru it  
Carbonated 




in spr i ng 1 980 
i of snacks that i nc l uded· food categori es 
Morni ng3 Afternoon4 Even i ng� 
5 . 9  
5 . 9  
1 . 5  
1 . 5 
23 .5  
5 . 9  
1 1 .8 
35 . 3  
7 . 4  
1 . 5 
26 . 5  
2 . 9 
1 .5 
7 . 0  
1 7 . 6  
5 . 6  
4 . 9  
5 . 6  
4 . 9  
9 . 8  
4 . 2  
1 8 . 3  
1 3 . 4 
30 . 3  
1 2 . 0  
4 . 9  
38 . 0  
4 . 9  
1 . 4 
7 . 0  
21 . 8  
1 4 . 3  
1 1 . 0 
6 .2 
2 . 7 
4 . 1  
7 . 5  
9 . 6 
8 .2 
20 . 5  
8 . 9  
33 .6  
1 9 . 2  
8 . 9 
32 . 2  
8 . 9  
2 . 7  
2 .0 
1 9 . 2  
1 Random samp l e  of .east Tennessee h i gh schoo l s , four metropo l i -
tan and three rura l ;  n=225 . 
2At l east one serv i ng ( serv i ng s i zes shown i n  Append i x  V ) . 
3n=66 . 
4na l 42 .  
5n: 147 . 
6cheese ,  yogurt , ice cream . 
7Nuts , peanut butter . 
8Potato ch ips , corn ch ips . 
7 2  
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cakes, and pastri es (18%) ; candy ( 13%) ; and cooki es (4%). F ifteen 
percent of afternoon snacks were da iry products. As with morn ing 
snacks, carbonated beverages were the maj or beverage. Other snacks 
included milk (12%), other beverages such as noncarbonated soft 
dr i nks (7%), fru it  beverages (5%), coffee or tea (5%), and alcohol 
(1 %). The remai nder of afternoon snacks consi sted of salty snacks 
(10%), starchy vegetables (5 ) ,  other vegetables (6% ) ,  and frui t (5%). 
The maj or ity of even ing snacks consi sted of bread (34%) or 
carbonated beverages (32%). Twenty percent of the snacks were p ies, 
cakes, or pastri es. Other desserts i ncluded candy (9%) and cook ies 
(8%). Almost 20% of the snacks were sandwiches. These adolescents 
consumed several sources of prote i n. Twenty-four percent of eveni ng 
snacks were da iry products such as cheese and ice cream. Other 
sources of prote in i ncluded meat (11%) and legumes (6%). In add it.ion 
to carbonated beverages, snacks consisted of salty snacks (10%), 
frui t (8%), starchy vegetables (3%), and other vegetables (4i). 
J. Factors Affecting Snacking Patterns 
Gender 
Gender was si gnif icantly related to nutri ent intakes from 
snacks and the quali ty of snacks (page 64 ; Table 21 ) .  No s ign i ­
f i cant d i fferences between genders were observed i n  the number of 
snacks eaten for the total day. 
Region 
Effects of regi on on nutrient i ntakes from snacks are shown i n  
Table 25. Adolescents attend i ng metropoli tan schools selected snacks 
TABLE 25 
Least sq ua res  means 1 from snack nutr i ent i ntakes of se lected 
1 5- 1 8 year-o l d  ado lescents attend i ng metropo l i tan 
and rura l schoo l s duri ng spr i ng 1 9802 
Nutri ents Nutr i ent i nta kes �etropo l i tan Rural 
Ca lor i es , kca l  862±62 838±74 
Prote i n ,  g 20±2 1 5±2 
Fat , g 35±3 27±3 
Carbohydrate , g 1 20±9 1 33±1 1 
Ca l c i um ,  mg 278±29 250±35 
Iron , mg 3 . 6±0 . 3 3 . 0±0 . 5  
V itami n A ,  I U  567± 1 29a 1 002± 1 53b 
Th i am i n ,  mg 0 .45±0 . 05 0 . 38±0 . 06 
Ri bof l av i n , mg 0 . 53±0 . 05 0 . 56±0 . 06 
N i ac i n , mg 4 . 9±0 . 4 4 . 1 ±0 . 5  
Ascorb i c  ac i d , mg 1 3±68 34±7b 
Tota l d i etary score ------- -------
1 Least sq uares means ±SE of  data reported on  2f-hour food records 
metropo l i tan and three rura l east Tennessee h·i gh schoo l s . 
Nutri ent i ntakes / 1 000 kca l  
Metropol itan Rural 
- - ----- -- -----




4 . 0±0 . 3  3 . 5±0 . 3  
624±1 288 1 065±1 52b 
0 . 46±0 . 04 0 .45±0 . 05 
0 . 57±0 . 05 0 . 62±0 . 05 
5 . 6±0 .4  4 . 9±0 . 5 
1 8±1 08 52±1 2b 
9 . 3±0 .4  8 . 6±0 . 5  
by 1 85 ado l escents from four  
2Means wi thi n the  same hori zonta l  row wi thi n a group h avi ng d i fferent superscr i pts d i ffer 




containing less (p�0. 05) vitamin A and ascorbic acid than did ado­
lescents attending rural schools. However, metropolitan adolescents 
·tended to consume snacks higher (p<0.10) in protein and fat. When 
compared on a per 1000 kilocalorie basis metropolitan adolescents 
selected snacks containing more (p<0. 05) protein and fat but less 
(p<0. 05) vitamin A and ascorbic acid than did rural youth. Region 
had no influence on the number of snacks consumed for the day. 
Mothers • Employment 
Mothers • employment had no significant effects on nutrient 
intakes from snacking (Table 26). However, on a per 1000 kilocalorie 
basis adolescents whose mothers were not employed consumed signifi­
cantly more thiamin (p<Cl. 05), iron (p�0. 05), and tended to have a 
higher (p�0.10) total dietary score from snacks than did adoles­
cents whose mothers worked. The higher total dietary score for 
adolescents whose mothers were not employed indicates that some 
nutrient intakes may be borderline. The number of snacks consumed 
on the day of the survey was not related to mothers' employment . 
Father in Househol d  
The nutrient intakes or frequency of snacking of ado lescents 
who did not have fathers living in the household was not signifi­
cantly different from those of adolescents who had fathers living 
at home. However, adolescents with fathers living at home tended 
to have a higher (p�0.10) total dietary score indicating that 
�ome nutrient intakes may be borderline. 
TABLE 26 
Least squares means 1 from snack n utri ent i ntakes of se l ected 15- 1 8 year-o l d  
ado lescents  w ith emp l oyed and nonempJoy�d mothers 
duri ng spr i ng 1 9802 
Nutr i ent i ntake s  Nutr i ent i ntakes/ 1 000 kca l  Nutr i ents 8riployed Not employed Employed Nt>t._ ,mmp 1 oyed 
Ca lor i es , kca l  89 1 ±6 1 809±72 - - - - - - - -- ---- -
Prote i n ,  g 1 8±2 1 7±2 1 8±1 20±2 
Fat , g 30±3 32±3 - - - - - - - - - - - - - -
Carbohydrate , g 1 35±9 1 1 8± 1 1  -- - - - - - -------
Ca l c i um ,  mg 275±29 253±34 27 1 ±24 298±28 
Iron , mg 3 . 0±0 . 3  3 . 6±0 . 4  3 . 3±0 . 3  a 4 . 2±0 . 3  b 
Vi tami n A ,  IU 764± 1 27 804±1 5 1 764± 1 26 926± 150 
Th i am i n ,  mg 0 . 36±0 . 05 0 .48±0 . 06 0 . 38±0 . 04 a · 0 .54±0 . 05 
Ri bof l av i n , mg 0 .56±0 . 05 0 .54±0 . 06 0 .58±0 . 04 0 . 6 1 ±0 . 05 
N i ac i n , mg 4 . 6±0 . 4  4 . 4±0 . 5  5 . 0±0 . 4  5 . 5±0 . 5  
Ascorb i c . ac i d ,  mg 28±6 1 9±7 34±1 0 35± 1 2 
Tota l d i etary score ------- - - - - -- - 8 .4±0 . 4 9 . 5±0 .5  
1 Least sq uares means ±SE of data  reported on 24-hour food records by  1 85 ado l escent s  from four 
metropo l i tan and three rura l east Tennes see h i gh schoo l s . 
2.Mean s wi th i n �he same hori zontal  row wi th i n a group h av i ng d i fferent s uperscr i pts d i ffer 





Number of Children 
The number of children living in the households of these ado­
lescents did not significantly influence nutrient intakes from snacks, 
except that adolescents with siblings tended to consume more (p<0. 10) 
vitamin A from snacks than did adolescents who were only children. 
Calcium and vitamin A intakes per 1000 kilocalories also tended to 
be higher (p�0. 10) among adolescents with siblings. No significant 
differences were observed on the frequency of snacking. 
Fathers' and Mothers ' Education 
Fathers' and mothers' education did not influence nutrient in­
takes from snacks except that adolescents whose mothers did not 
graduate from high school tended to consume less (p<0. 10) ribofla­
vin than did adolescents whose mothers had at least a high school 
education. When intakes were compared on a per 1000 kilocalorie 
basis, adolescents with fathers who did finish high school had lower 
(p<0.05) intakes of calcium than did adolescents whose fathers did 
not graduate from high school. The parents' levels of education 
did not influence the frequency of snacking. 
K. Interrelationships Between Meals and Snacking 
No significant differences in breakfast nutrient intakes were 
observed between adolescents who ate evening snacks and those who 
did not eat evening snacks. There was a trend toward higher (p�0. 10) 
ascorbic acid intakes at breakfast among adolescents who ate at 
least one evening snack. 
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Several effects of breakfast omission were observed on morning 
snack nutrient intakes (Table 27). Adolescents who skipped breakfast 
had significantly lower (p<0.05) intakes of fat and tended to consume 
less (p<0. 10) energy, protein, calcium, iron, vitamin A, and ribo­
flavin from morning snacks than did adolescents who ate breakfast. 
When morning snacks were compared per 1000 kilocalories adolescents 
who skipped breakfast consumed less (p<0.05) protein, vitamin A, 
thiamin, riboflavin, and niacin. Adolescents who skipped breakfast 
had significantly lower (p<0.05) total scores. Calc ium and iron 
intakes also tended to be lower (p<0. 10) per 1000 kilocalories : .  
among adolescents who skipped breakfast. 
According to Bowden (66) there is a growing trend among adoles­
cents to replace meals with snacks. Leverton (29) in 1957, 
reported that females who skipped breakfast snacked more than did 
females who ate breakfast. However, these observations were not 
supported by the data on east Tennessee adolescents. Adolescents 
who ate at least one evening snack were more (p�0. 10) likely to eat 
breakfast than were those who did not eat an evening snack. There­
fore, the evening snack did not replace breakfast and no relation­
ship was observed between breakfast omission and the consumption of 
morning snacks. Adolescents did not eat a morning snack instead of 
breakfast. 
These findings suggest that snacking did not influence break­
fast nutrient intakes or replace breakfast. The adolescents who 
ate snacks also ate breakfast and those who ate breakfast also con­
sumed more nutritious snacks. As previously noted, snacking made 
Nutrients 
Ca lories , kca l 
Protein , g 
Fat ,  g 
Carbohydrate , g 
Ca l cium , mg 
Iron , mg 
Vitamin A ,  I U  
Thiamin , mg 
Ri bof l av in , mg 
Niacin , mg 
Ascorbic acid , mg 
Tota 1 dietary scor(� 
TABLE 27 
Least squares means 1 from morning snack nutrient intakes of 
se lected 15� 18 year-o ld  ado lescents who ate and omitted 
brea kfa st duri ng  spri n g  1 9802 
Nutrient intakes Nutrient intakes/ 1000 kca l 
Ate breakfast Skipped breakfast Ate breakfast Skipped breakfast 
1 26± 1 9 71±26 - - - - - - - -------
2±0 1±0 4±l a 2±l b 
5±l a 2± l b - - - - - - - - - - - - - -
18±3 1 2±4 - - - - - - - -------
29±5 1 2±7 68±11 3 1 ±1 6 
0.4±0. 1 0.1±0 . 1 0 . 9±0 . 1  0.5±0. 2 
41±8 13±12 101±22a 24±30b 
0.05±0.0 1 0.0 1 ±0.02 0. 10±0.02 a 0.03±0.03b 
0.06±0.01 0.02±0.0 1 0.13±0.02 a 0.05±0.03 b 
0. 6±0. 1 0.3±0. 1 l.7±0.3a 0. 6±0.4b 
1 ±0 0±0 2± 1 1 ±1 
------- ------- a b 2.0±0.3 0 .9±0.4 
1 Least squares means ±SE of data reported on 24-hour food records by 224 ado l escents from four metro­
po litan and three rura l east Tennessee high schools. 
2Means wi th i n the same hori zonta l  row wi thi n a group havi ng d i fferent superscri pts d i ffer 
. ( p�0 .05 ) . -.....J \0 
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significant contributions to the total day' s nutrient intakes. Ado­
lescents who snacked had greater nutrient intakes for the total day 
than did adolescents who did not snack. Those who ate breakfast ate 
nutritious snacks, suggesting that eating breakfast may be indica­
tive of better food habits. 
CHAPTER V 
SUMMARY AND CONC LUSIONS 
In this study the breakfast and snacking patterns of 225 east 
Tennessee adolescents and the effects of selected factors on these 
eating occasions were examined. The factors chosen for investigation 
were gender, regions, mothers' employment, the presence of a father 
in the household, the number of children · in the household, fathers' 
education, and mothers' education. Effects of who prepared break­
fast also were investigated. 
During spring 1980, 24-hour food records and sociodemographic 
questionnaires were collected from junior and senior class students 
attending seven high schools (four metropolitan and three rural ). 
Eating occasions were categorized subjectively according to the times, 
types, and quantities of food eaten. Breakfast was defined as the 
consumption of any food or calorie-containing beverage between 6 : 00 and 
10:00 a.m. Snacks were defined as all eating occasions not quali­
fying as a breakfast, lunch, or evening meal; morning snacks were 
defined as food eaten between the time the adolescent awoke and 
1 1:59 a.m., afternoon snacks were eaten between 12 : 00 and 5 :59 p.m., 
and evening snacks were eaten between 6 :00 p.m. and bedtime. 
The consumption of energy and ten nutrients was calculated for 
breakfast, morning snacks, afternoon snacks, evening snacks, and the 
total day' s snacks. Nutrient intakes per lOOU kilocalories and 
dietary scores based on the RDA per 1000 kilocalories were used to 
8 1  
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.to assess the quality of the diets. Data on these eating occasions 
were summarized. The effects of gender and sociodemographic variables 
on nutrient intakes were tested using least squares analysis of 
variance. Chi square estimates were used to test the effects of 
variables on selected food categories. 
On the day of the survey·, 34% of the adolescents omitted break­
fast. Of those who ate breakfast, �ost ate at home (83%), between 
7:00 and 7:59 a.m. (63%). More adolescents ate self-prepared 
breakfasts (48%) than ate mother-prepared breakfasts (33%). Foods 
included in their breakfasts were bread or cereal { 64%), milk pro­
ducts (36%), meat ( 19%), and/or eggs ( 1 7%). Less than 27% of the 
adolescents chose fruit or fruit juices. 
These adolescents consumed less than the standard of adequacy 
(25% of the RDA) of energy, iron, and niacin at breakfast. Females 
also consumed less than that standard for protein , calci um ,  and 
vitamin A. Adolescents consumed breakfast foods of adequate nutrient 
density with the exception of calcium and iron for females. Nutrient 
intakes of females were lower (p�0.05) than those of males except for 
fat and ascorbic acid. Calcium, riboflavin, and the total dietary 
score per 1000 kilocalories were lower (p�0.05) for females. Adoles­
cents who omitted breakfast had lower (p�0.05) caloric and nutrient 
intakes and lower dietary scores for · the total day than did adoles­
cents who ate breakfast. 
Males were observed to consume more (p�0.05) milk at breakfast 
than did females. Metropolitan adolescents consumed more (p<0.05) 
iron and more of them selected eggs than did rural adolescents. 
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Mothers ' employment did not influence breakfast patterns. Adolescents 
who lived with fathers consumed more (p�0.05) protein , calcium , thiamin , 
and riboflavin , and had a higher (p<0.05) total dietary score per 
1000 kilocalories than did adolescents who did not live with fathers. 
Adolescents with no siblings consumed more (p2_0.05) energy, protein , 
fat , calcium , thiamin , and riboflavin than did adolescents with 
siblings. Adolescents whose fathers had less than a high school 
education had a lower (p�0.05) total dietary score than did ado les­
cents whose fathers had more education. Mothers ' education did not 
influence breakfast intakes or quality. 
Mo st adolescents (89%) snacked on the day of the survey. After­
noon and evening were the most popular snacking times and the snack 
foods consumed then were of greater nutrient density than were those 
eaten in the morning. Most morning snacks were eaten between 9 :00 
and 11 :59 a.m. (80%) , at school (85%) , and were obtained . from vending 
machines or stores (83% ) .  They consisted of candy (35%) , carbonated 
beverages (26% ) ,  and/or salty snacks (24%). However , 70% of the 
afternoon snacks were eaten between 3 : 00 and 4 : 59 p.m. , 59% were 
eaten at home , and 50% were self-prepared. Many evening snacks were 
eaten between 8 :00 and 10 : 59 p.m. (78% ) ,  at home (73%) , and were 
self-prepared (57%). Afternoon and evening snacks frequently con­
sisted of carbonated beverages and/or bread. 
Snacks for the total day were of low nutrient density , particu­
larly in calcium and iron. However , snacks made significant contri­
butions to nutrient intakes for the total day. Snacks provided 33°� 
and 35% of the adolescents ' caloric intakes for the total day , for 
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males and females, respectively. These percentages were greater than 
were the values observed for breakfast and were similar to those 
reported for the evening meal. Males consumed more (p.:s_0.05) energy, 
protein, carbohydrate, calcium, vitamin A, riboflavin, niacin, and 
ascorbic acid from snacks than did females. 
Rural adolescents consumed more (p.:s_0.05 ) vitamin A and ascorbic 
acid from snacks than did metropolitan adolescents; however, their 
snacks contained less (p.:s_0.05) ·protein per 1000 kilocalories. 
Mothers' employment did not influence nutrient intakes; however, the 
snacks of adolescents whose mothers were employed were of lower 
(p.:s_0.05) quality for iron and thiamin than were those of adolescents 
whose mothers were not employed. Adolescents whose fathers did not 
finish high school consumed more (p.:s_0.05) calcium per 1000 kilo­
calories than did adolescents whose fathers had more education. 
Because 1/3 of these adolescents skipped breakfast and breakfast 
omission was related to dietary adequacy, breakfast omission should 
be an area of ·concern ·to individuals involved in nutrition education 
and intervention. For nutrients considered problem nutrients for 
adolescents, such as iron, breakfast omission may contribute to low 
intakes. Many individuals who did eat breakfast did not .eat enough 
food; therefore, the majority of - adolescents in this sample did not 
consume enough energy and nutrients to meet their needs throughout 
the day. These individuals should be encouraged to take the time to 
eat an adequate breakfast. 
Snacking should be regarded as a beneficial component of adoles­
cents' eating patterns. In addition to calories, snacks made 
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significant contributions to nutrient intakes for the total day. 
However, they were low in calcium, iron, and vitamin A per 1000 
kilocalories. 
The snacks of poorest quality were eaten auring the morning 
hours when the majority of foods chosen were from schoo l vending 
machines. Nutritionists and school personnel shou ld encourage the 
placement of nutritious snacks in vending machines so that these will 
be available  to adolescents. 
Contrary to some reports, snacking in the evening did not 
encourage ado lescents to omit breakfast or to consume breakfasts of 
poor quality. Breakfast omission did not encourage adolescents to 
snack in the morning. Adolescents who skipped breakfast ate less 
nutritious morning snacks than did adolescents who ate breakfast. 
These data indicate that ·some adolescents consumed nutritious snacks 
and breakfasts while others did not consume nutritious snacks or 
breakfasts. It is the latter group who are in most need of nutrition 
intervention. 
Breakfasts and snacks consumed by adolescents were low in calcium, 
iron, and vitamin A ;  therefore, in nutrition education programs special 
emphasis should be given to foods that supply these nutrients. Ado­
lescents should be encouraged to include more.dairy products and 
fewer carbonated beverages, more iron-fortified bread and cerea l 
products, and more vegetables than they currently eat. 
Many adolescents obtained their own breakfasts and snacks, 
indicating that mothers may have less influence on eating patterns 
than assumed. Since a number of adolescents were fending for 
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themselves, nutrit i on educat ion would be appropri ate. Nutr it ion ists 
should encourage adolescents who prepare their own breakfasts to 
consume an adequate quant ity of food, since the q uantities of breakfasts 
were sim ilar but there were s ign if icant d ifferences i n  calori c  intake . 
Also, mothers should be encouraged to make nutr it ious foods read ily 
available and to provide foods that req uire minimal preparation . 
TI1e presence of a father i n  the home i nfluenced the breakfast 
and snacking hab i ts of these adolescents. The breakfasts of ado l es­
cents who d id not li ve w ith their fathers were of lower qual ity than 
the breakfasts of adolescents li v ing w ith fathers and more adoles­
cents w ith fathers ate breakfast. The fathers ' level of educat ion 
was related to the overall quality of breakfasts . These data 
i nd icate that nutrit i on educat ion should be d irected to the father 
as wel l as the mother. Although the mother has been descri bed as the 
gatekeeper (83), the father may influence food habi ts of the fami ly. 
These data support the common assumpt i on that adolescents tend 
to om it  breakfast and to snack frequently. Much of their food for 
the total day was consumed after school hours and before bedt ime. 
Adolescents should be encouraged to eat an adequate breakfast as well 
as nutr i t i ous snacks to prov ide nouri shment throughout the day . 
L im itat ions of Study 
Some of the d i fferences i n  i ntakes among groups observed i n  th is 
study may be related to income ; however, soci oeconomi c  groups could 
not be compared because less than half of the adolescents prov i ded 
i ncome i nformat ion . The influences attri buted to reg i ons, mothers_' 
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employment, the presence of a father in the household, the number of 
children in the household, fathers ' education, and mothers ' education 
also may be rel ated to income di fferences. 
Only 4% of the adolescents d id not l ive wi th a mother or female 
guardian. Therefore, the eating patterns of the adolescents w i thout 
mothers in  the home cou ld not be compared to those of adolescents 
l iv ing wi th mothers. 
The 24-hour food record used in  th is study was sui table for 
esti mat ing mean i ntakes for groups. However, i nd iv idual mean i ntakes 
could not be stud ied us ing this instrument because i nd iv iduals ' food 
intakes have been observed to vary from day to day. 
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APPEND I C ES 
APPEND I X  I 
TEEN QUESTI OMNA IRE 
WHAT DO I EAT ? 
Us i ng the fonn on the fo l l owi ng two pages � l ease keep track of a l l food 
and beverages you eat between now and thi s time tomorrow . You do no t need to 
cons i der water , but i ncl ude everyth i ng el se - mi l k ,  l ow-ca l ori e soft dri n ks , tea , 
coffee , butter , gravy , mayonnai se , ketchup , sa l ad dress i ng , etc . Try to es timate 
the amounts of food eaten as c l ose ly  as pos s i b l � us i ng common measures - cups , 
ounces , s1 1 ces , etc . Don ' t  forget to i nc l ude second hel pi ngs . I f  the food i s  
a combi nati on o f  severa l th i ngs , such as p i zza or tos sed sa l ad ,  descri be the 
i ngred i ents as bes t you can - be a detect i ve ! Be sure to i nc l ude a l l the food 
you eat - at mea l s and i n  between - even those 11 tastes 11 and 11 n i bbl es11 • I t  wi l l  
be eas i es t  to remember what you eat i f  you wri te i t  down as soon as pos s i b l e .  
Take the form wi th you today , fi l l  i t  out , and bri ng i t  back to c l ass tomorrow . 
I Schoo l m I 
I \lork OJ 




Food Record Fann 
He i ght ( i nches ) ------- We i ght ( pounds ) ------
Sex (ma l e )  ---
(femal e ) --- Age�-�-� 
Food and Descri pti on Amount How many peop l e ate wi th you ? 
1 s t time 
Food was eaten 




Food was eaten 




Food was eaten 




Food wa s eaten 




Food was eaten 
time a . m ._ p .m ._ 
where 
who prepa red 
6 th time 
Food was eaten 




Food and Descri pti on .amount How many peop l e ate wi th you ? 
7th time 
Food was eaten 




Food was eaten 
time a . m ._ p .m ._ 
where 
who prepared 
9th ti me 
Food was eaten 
time a . m ._ p .m ._ 
where 
who prepared 
1 0th time 
Food was eaten 
time a . m ._ p .m ._ 
where 
who prepared 
1 1 th ti me 
Food was eaten 
time a . m ._ p .m . _  
where 
who prepared 
1 2th ti me 
Food was eaten 
time a . m ._ p .m ._ 
where 
who prepared 
If  you ate more than 1 2  times use the back of thi s  sheet .  
APPEND I X  I I  
C I RCLE THE LETTER CORRESPOND ING TO THE APPROPRIATE RESPONSE :  
I nfonnati on About You 
1 .  Sex : a .  ma l e  
b .  fema l e  
2 .  Age : a .  1 5  years 
b .  1 6  years 
c .  1 7 . years 
d .  1 8  years 
e .  1 9  years or over 
3 .  Race : a .  Whi te 
b .  B l ack 
c . As i an 
d .  .Ameri can I nd i an 
e .  Hi spani c 
f .  Other , p l ease spec i fy 
4 .  ReJ i gi ous Preference : 
a .  Jew i s h  
b .  Mannon  
c .  Seventh Day Adventi s t  
d .  Protestant 
e .  Catho l i c  
f .  Eas tern Orthodox 
g .  Other , p l ease speci fy 
h .  no re l i g i ous preference 
5 .  Di d you take a v i tami n/m i nera l suppl ement today? 
a .  yes 
b. no 
If yes , what brand { s ) ?  
----------------
6 .  How often do you take a v i tami n/mi nera l suppl ement? 
a .  never 
b. l ess  often than once a month 
c .  once o r  twi ce a month 
d .  once o r  twi ce a week 
e. a l mos t every day 
f .  every day 
7 .  How much cho i ce d i d  you have i n  se l ect i ng your food today? 
a .  No choi ces , a l l my food was served ta, me 
b .  No cho i ces for meal s ,  bu t some cho i ces for snacks . 
c .  L imi ted choi ce fo r mea l s ,  many choi ces for snacks . 
d .  Comp l ete cho i ce for some meal s ,  l i m i ted cho i ce fo r 
other mea l s ,  many cho i ces for s nacks . 
e .  Comp l ete cho i ce of a l l food ea ten today . 
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8 .  O n  the ave rage , how many snacks per day d o  you eat? 
a. 0 
b .  1 
c .  2 
d .  3 
e .  4 
f .  5 or more , ( s peci fy number )  -----------
9 .  Have you been empl oyed i n  a payi ng job thi s schoo l year? 
a. yes 
b. no 
IF YOU ARE EMPLOYED AT THE PRESENT TIME ANSWER THE NEXT 1 5  QUEST 10NS . I F  
NOT EMPLOYED GO TO QUESTION NUMBER � 
1 0 .  Where do you work? ( name ) -----------------
1 1 .  How l ong have you worked at th i s  j ob? 
a. l es s  than 1 month 
b .  1 mo nth - 4 months  
c .  5 months - 8 months 
d. 9 months - 12 months 
e. more than 1 year 
1 2 .  What type of work do you do? 
a .  food serv i ce ( such as cafeteri a ,  res taurant , hosp i ta l  
k i tchen ) 
b .  factory ( i ndus tri al , manufacturer ) 
c .  sal es ( such as c l erk , cash i er ,  s a l e s  person )  
d .  se l f-empl oyed ( such a s  babys i tti ng , handyperson , l awn­
mowi ng ) 
e .  other ( speci fy ) _______________ _ 
1 3 . I f  you are worki ng i n  a food serv i ce ,  wh i ch type i s  i t? 
a .  cafeteri a 
b .  fas t food res taurant 
c .  fu l l -serv i ce res taurant (wa i tress served ) 
d .  i n s ti tuti ona l  k i tchen { hos p i ta l , schoo l , nurs i ng home , etc . ) 
e .  other (descri be ) ----------------
1 4 .  What i s  your hourly rate of pay , i nc l udi ng ti ps ?  
a .  1 e s s  than $3 . 1 0  
b .  $3 . 1 O - S3 . 50 
c .  $3 . 51 - $4 . 00 
d .  $4 . 01 - $4 . 50 
e .  more than $4 . 50 
f .  o n  sal ary ( not  pa i d  by the hour )  
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1 5 .  How much d i d you spend on food l a s t  week from your own earn i ngs ? 
a .  l es s  th an $1 . 00 
b .  between $1 . 00 and $4 . 99 
c .  between SS . 00 and $9 . 99 
d .  between $ 1 0 . 00 and $20 . 00 
e .  $20 . 00 or more 
1 6 .  How many days per week do you usua l ly  work? 
a .  1 day or l es s 
b .  2 - 3 days 
c. 4 - 5 days 
d .  6 - 7 days 
1 7 .  How many hours di d you work l as t  week (most  recent 7 days i nc l udi ng 
today ) ?  
a .  1 e s s  than  5 hours 
b .  5 - 1 O hours 
c .  1 1  - 20 hours 
d. 2 1  - 30 hours 
e .  3 1  hours or more 
1 8 .  What days di d you work l as t  week (most  recent 7 days i ncl udi ng today ) ?  
a .  n o  days 
b .  Monday 
c .  Tuesday 
d .  Wednesday 
e .  Thurs day 
f .  Fri day 
g . Saturday 
h .  Sunday 
1 9 .  Do you norma l l y work  on schoo l days (Monday thru Fri day ) ?  
a .  yes 
b .  no 
20 . How many hours do you norma l ly work on a school �? 
21 . 
a .  1 - 2 hours 
b .  3 - 4 hours 
c. 5 - 6 hours 
d .  7 - 8 hours 
How many weekdays {Mon . 
the supper hours ( 5 : 00 
a • . 0 
b .  1 
c .  2 
d .  3 
e .  4 
f .  5 
- Fri . )  l as t  wee k  di d your work hours i nc l ude 
7 : 00 p . m . ) ?  
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22 . How many weekend �ays l ast  week di d your work hours s upper hours {5 : 0  - 7 : 00 p . m . ) ?  
a .  0 
b .  1 
c .  2 
i nc l ude the 
23 . How many days l as t  week d i d you eat at work? 
a.  0 
b .  1 
c .  2 
d .  3 
e .  4 
f .  5 
g .  6 
h .  7 
24 . I f  you eat at work , what foods do you usua l ly  eat? Ci rcl e as many 
as apply. If not go on to next quest ion . 
a .  s nacks  from vendi ng mach i ne ( crackers , candy , soft dri n ks ) 
b .  mea l from vendi ng mach i ne ( sandwi ches , mi l k ) 
c .  food prepa red where you work 
d .  food brought from home 
e .  food bough t a t  nearby s tore 
f .  food  bought a t  nearby restaurant 
g .  othe r ,  p l ease speci fy _____________ _ 
25 . Have you parti c i pated i n  any extracurri cu l ar s choo l acti v i ti es thi s 
school year ?  
a .  yes 
b .  no 
I F  YOU ARE PRESENTLY PART I C I PATI NG IN  AN EXTRACURR I CULAR SCHOOL ACT IV ITY 
ANSWER THE NEXT 7 QUEST IONS . I F  NOT GO ON TO QUESTI ON NUMBER 33 . 
26 . I n  wh i ch of the fol l owi ng acti v i ti es are you presentl y parti c i pa ti ng?  
Ci rcl e a s  many as app l y . 
a .  sports 
b .  s choo l newspaper/yearbook 
c .  mus i c  
d .  s tudent government  
e .  c l ub or organ i zati on 
f. other ( des cri be ) 
---------------
27 . I f  you are presently parti c i pati ng i n  sports , how often are your 
acti vi ti es schedu l ed ?  If not ,  go on to next ques ti on .  
a .  more than 5 days per week 
b .  4 o r  5 days per week 
c .  2 o r  3 days per week 
d .  l day per week 
e .  1 day every two weeks 
f. 1 day per mon th 
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28 . I f  you are present ly parti ci pati ng i n  mus i c  acti v i ti es at  schoo l , 
how often are your  acti v i ti es schedu l e�f not , go on to next 
questi on . 
a .  more than 5 days per week 
b .  4 or 5 days per week 
c .  2 o r  3 days per week 
d .  1 day per week 
e .   day every two weeks 
f .  1 day per month 
29 . I f  you are presently parti c i pati ng i n  the schoo l newspaper/yearbook , 
cl ub ,  student government or other acti v i ty ,  how often are your acti ­
v i ti es schedu l ed ?  I f  not , go on to next questi on . 
a .  more than 5 days per week 
b .  4 or  5 days per week 
c .  2 o r  3 days per week 
d. 1 day per week 
e .  1 day every two weeks 
f. 1 day per month 
30� How many hours di d you spend total i n  extracurri cu l ar acti v i ti es  
outs i de of schoo l time l as t  week (most recent 7 days ; i nc l udi ng today ) ?  
a .  l es s  than 5 hours 
b .  5 - 1 0  hours 
c. 1 1  - 20 hours 
d .  21 - 30 hours 
e .  30 hou rs or more 
31 . How many weekdays l as t  week d i d  your extracurr1 cul ar schoo l acti v i ty 
hours i nclude the supper hours ( 5 : 00 - 7 : 00 p . m . ) ?  
32 . 
33 . 
a .  0 
b .  1 
c .  2 
d .  3 
e .  4 
f .  5 
How many weekend d1y� l ast  week di d your extracurri cu l ar school acti v i ty hours 1 nc u e the supper hours ( 5 : 00 - 7 : 00 p .m . ) ?  
a .  O 
b .  l . 
c .  2 
Have you parti c i pated i n  any regu l a rly schedu l ed communi ty or church 
acti v i ti es ( bes i des Sunday Worsh i p Serv i ce )  th i s  schoo l year? 
a .  yes 
b. no 
I F  YOU ARE PRESENTLY PARTI C I PAT I NG I N  ANY REGULARLY SCHEDULED COMMUN I TY OR  
CHURCH ACTI V ITI ES ( bes i des Sunday morni ng worsh i p serv i ce )  ANSWER THE  NEXT 
4 QUESTIONS . I F  NOT GO TO QUESTI ON NUMBER  38 . 
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34 . I n  what type of conmun i ty or church acti v i ty do you part ic i pate? 
Ci rcl e � many � �. 
a .  hospi tal vol unteer work 
b .  church youth group organi zati on ( i ncl udi ng choi r ,  mus i c 
or sports group )  
c .  corrmun i ty vol unteer work ( i nc l udi ng fund ra i s i ng ) 
d .  nati onal youth organi zati on ( such as Scouts or 4-H } 
e .  l ocal youth organ i zati on ( such as Teen Boa rd )  
f .  other ( descri be ) ---------------
35 . How many hours di d you spend i n  commun i ty or church acti v i ti es l ast 
week (most recent 7 days ; i ncl udi ng today } ?  
a .  l es s  than 5 hours 
b .  5 - 1 0  hours 
c. 1 1  - 20 hours 
d .  2 1  - 30 hours 
e. 31 hours or more 
36 . How many weekdays l as t  week di d your co111Tiun i ty �nd/or church acti v i ty 
37 .  
hours i ncl ude the supper hours ( 5 : 00 - 7 : 00 p . m . } ?  
a .  0 
b .  1 
c .  2 
d .  3 
e .  4 
f .  5 
How many weekend d;ys l ast  week di d your· colTllluni ty and/or church acti v i ty hours i nc ude the su pper hours ( 5 : 00 - 7 : 00 p . m . ) ?  
a .  0 
b .  1 
c .  2 
Even i ng Mea l Patterns .  
38 . Do you usual ly  have a regu l arly schedu l ed meal  wi th other members df 
your hou sehol d in the eveni ng? 
a .  yes 
b . no 
39 . Ci rcl e the days l as t  week that  you r  eveni ng mea l was ea ten away from 
home (away from other fami ly members } .  
a .  no days 
b . Monday 
c .  Tuesday 
d .  Wednesday 
e .  Thursday 
f .  Fri day 
g . Satu rday 
h .  Sunday 
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40 . Ci rcl e the days l as t  week that  your eveni ng mea l  was eaten away from 
home (wi th one or more other fami lt members ) .  
a .  no days 
b .  Monday 
c .  Tuesday 
d .  Wednesday 
e .  Thurs day 
f .  Fri day 
g .  Saturday 
h .  Sunday 
41 . When eati ng  away from home - to wh i ch type of eati ng  establ i s hment do 
you go mos t  often?  
a .  Fas t  food - Hamburger/Fi sh 
b .  Pi zza Parl or 
c. Cafeteri a 
d .  Fu l l  Servi ce Res taurant-Moderate pri ce , i . e .  $3 - 5/person 
e .  Fu l l  Servi ce Res tau rant- Hi gh pri ce , '  i . e .  $5/person o r  mo re 
42 . Who prepares mos t of the even i ng mea l s that  you eat at home ? 
a .  mother 
b .  father 
c .  brother or s i s ter 
d. yoursel f 
e .  other ( speci fy )  
----------------
43 . I s  the person who p repares most of the eveni ng  mea l s emp l oyed out-
si de the home? 
a .  not emp l oyed 
b .  pa rt-time 
c .  fu l l - ti me 
44 . How many days di d you he l p  prepare the even i n g  mea l  l ast  week ?  
a .  0 
b .  1 
c .  2 
d .  3 
e .  4 
f .  5 
g .  6 
h .  7 
45 . How many times di d you sk i p eati ng supper l as t  week? 
a .  0 
b .  1 
c .  2 
d .  3 
e .  4 
f .  5 
g . 6 
h .  7 
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46 . C i rcl e the days l as t  week that a l l fami ly members ( those presently 
l i v i ng at home ; i nc l udi ng yourse l f )  ate a t  the even i ng meal together . 
Ci rc le  no days it  even i ng mea ls  were not eaten together l as t  wee k .  
a .  n o  days 
b .  Monday 
c .  Tuesday 
d .  Wednesday 
e .  Thursday 
f .  Fri day 
g .  Saturday 
h .  Sunday 
47 . Ci rc l e the days l as t  week that you ate the even i ng mea l  by yourse l f 
at  home . Ci rcl e no days i f  even i ng mea l s were eaten wi th others at  
home 1 as  t \'leek . 
a .  no days 
b .  Monday 
c .  Tuesday 
d .  Wednesday 
e .  Thursday 
f .  Fri day 
g .  Saturday 
h .  Sunday 
Fam i ly Characteristi cs 
48 . How many persons l i ve i n  your househol d ,  i nc l udi ng yourse l f? 
a .  1 
b .  2 
c .  3 
d .  4 
e .  5 or more ( speci fy number )  
49 . How many ch i l dren and teenagers ( 20 years or younger )  are l i v i ng i n  
your househo l d ,  i nc l udi ng yourse l f? 
a .  1 
b .  2 
c .  3 
d .  4 
e .  5 or more ( spec i fy number )  ------------
50 . How many adu l ts ( 21 or  ol der ) are presently l i vi ng i n  your  househo l d? 
a .  1 
b .  2 
c .  3 
d .  4 
e .  more tha n  4 (spec i fy number )  -----------
5 1 . What is your fami ly  i ncome? 
a .  l ess  tha n  $ 1 0 , 000 per year 
b .  between $1 0 , 000 and $25 ,000 per year 
c .  more than 525 , 000 per year 
d .  I don ' t  know 
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�2 . What food su ppl ements does your fami ly rece i ve?  C i rcl e a l l that �. 
a .  food stamps 
b .  free or reduced l unches at s chool 
c. Women ,  I nfants and Chi l dren ( W I C ) supp l ements 
d .  other ( s peci fy ) 
e .  No supp l ements ----------------
53 .  Does you r father ,  s tepfather o r  a ma l e  guardi an l i ve i n  the same 
hou sehol d i n  whi ch you l i ve?  
a .  yes 
b .  no 
If yes , answer the next three ques ti ons . 
I f  no , go to quest ion 57 . 
54 . How many hours does your father (or  s tepfather , or mal e guardi an )  
work per week? I f  not emp l oyed go to ques t io n number 57 . 
a .  l es s  than 1 0  hours 
b .  1 O - 1 9  hours 
c .  20 - 29 hours 
d. 30 - 39 hours 
e .  40 hours or more 
55 . Wh i ch ti me of day are your fa ther ' s  (or  stepfather ' s ,  or mal e guardi an 1 s )  
hours schedu l ed? 
a.  morni ng hours on ly  
b .  morn i ng and  afternoon hours 
c. afternoon and even i ng hours 
d .  even i ng hours 
e .  n i ght hou rs { after 1 1 : 00 p . m .  and before 7 a . m . ) 
56 . C i rcl e the days l as t  week that your fa ther (or stepfather or ma l e  
guard i an ) worked {most  recent 7 days ;  i nc l udi ng  today ) . 
a .  no days 
b .  Monday 
c .  Tuesday 
d .  Wednesday 
e .  Thurs day 
f .  Fri day 
g .  Sa turday 
h .  Sunday 
57 . I f  you are pre sen tly l i v i ng wi th or rece i v i ng fi nanci a l  support from 
your  father ,  s tepfather or ma l e  guard i an , wha t i s  hi s edu cation l eve l ? 
I f  not go to ques ti on number 59 . 
a .  l ess than  h i gh schoo l 
b .  h i gh school graduate 
c .  vocati ona l schoo l graduate 
d .  some col l ege , but n o  degree 
e .  Bache l or of Sc i ence ; Bache l or o f  Arts 
f .  Mas ter of Sci ence , Mas ter of  Arts , Master  of  Fi ne Arts 
g .  Doctorate (M . D . , Ph . D . , Ed . D . , D . DS . , J . D . , L . L . B . ) 
1 1 0 
58 . What i s  hi s present occupation?  
---------------
59 . Does  your mother ,  stepmother or a fema l e  guardi an l i ve i n  the same 
househo l d  in wh i ch you l i ve? 
a. yes 
b.  no 
If yes , answer next three ques ti ons . 
I f  no , go to ques ti on number 63 . 
60 . How many hours does your mother ( or stepmother or fema l e  guardi a n ) work 
outs i de the home per week?  I f  not emp l oyed go to ques ti on number 63 . 
a .  l es s  than 1 0  hours 
b .  10 - 1 9  hours 
c .  20 - 29 hours 
d . 30 - 39 hours 
e. 40 hours or more 
6 1 . Wh i ch ti me of day are your mother ' s  { or stepmother ' s  or fema l e  guardi a n ' s )  
hou rs schedu l ed? C i'rcl e � many � !2E.l.l_. 
a .  morn i ng hours on ly 
b .  morni ng and afternoon hours 
c .  afternoon and even i ng hours 
d .  eveni ng hours 
e .  n i ght hours ( after 1 1 :00 p . m .  and before 7 a . m . ) 
. 62 .  Ci rcl e the days l as t  week that  your mother {or stepmother or fema l e  
guardi a n )  worked {most  recent 7 days ; i ncl ude t�day ) .  
a .  no days 
b .  Monday 
c .  Tuesday 
d .  Wednesday 
e .  Thursday 
f .  Fri day 
g .  Saturday 
h .  Sunday 
63 . I f  you are presently l i v i ng wi th or rece 1 v 1 nq fi nanci a l  support from 
your mother , s tepmother or female�uardi an , what 1 s  her educati ona l  
l evel ? I f  not , go to page 1 1 . 
a .  l ess  than h i gh schoo l 
b .  h i gh school graduate 
c .  vocati onal  school graduate 
d .  some col l ege , but no degree 
e .  Bachel or o f  Sc i ence ; Bache l or of Arts 
f .  Mas ter of Sci ence , Master of Arts , Mas ter· of Fi ne Arts 
g .  Doctorate (M . D . , Ph . D . , Ed . D . , D . D . S . , J . D . , L . L . B . ) 
64 . What i s  her present occupa ti on? ---------------
1 1 1  
I F  YOU ARE PRESENTLY MARRI ED AND L IV I NG W I TH SPOUSE ANSWER THE NEXT 5 
QUESTIONS . I F  NOT TH I S  IS THE END O F  THE QUESTI ONNA IRE .  
6 5 . What i s  your s pouse ' s  educati ona l l evel ? 
a .  l es s  than h i gh school 
b .  h i gh s chool gradua te 
c .  vocati onal  schoo l graduate 
d .  some co l l ege , but no degree 
e .  Bache l or o f  Sci ence ; Bache l or of Arts 
f .  Master of  Sci ence , Master of  Arts , Mas ter of  Fi ne Arts 
g .  Doctorate ( M . D . , Ph . D . , Ed . D . , D . D . S . ,  J . O . , L . L . B . )  
66 . What i s  your spouse ' s  present occupati on? ���������� 
67 . How many hours does your  spouse work per week? If  not emp l oyed go 
on to Part I I  of questi onnai re .  
a .  l es s  than 1 0  hours 
b .  1 O - 1 9  hours 
c .  20 - 2 9  hou rs 
d .  30 - 39 hours 
e .  40 hours or more 
68 .  Wh i ch time of  day are your  spouse ' s  hours schedul ed?  C i rcl e � 
6 9 .  
many � �-
a .  morn i ng hours only 
b .  morn i ng and afternoon hours 
c .  afternoon and even i ng · hours 
d .  even i ng hours 
e .  n i ght  hours ( after - 1 : 00 p . m .  and before 7 a .m . ) 
Ci rc l e the dais l as t  week that your s pouse worked 
i nc l ude today ) . 
a .  no days 
b .  Monday 
c .  Tuesday 
d .  Wednesday 
e .  Thursday 
f .  Fri day 
g .  Saturday 
h .  Sunday 
(most recent 7 days : 
THANK YOU ! 
1 1 2 
A PPENDIX III 
TABLE 28 
1 980 Recommended da i l y d i etary a l lowances ( RDA ) 1 and nutr i ent 
a l l owances per thous and k i l oca lor ies deri ved from 
1 980 RDA2 for ado lescents 1 5- 1 8 yea rs o l d  
RDA RDA/ 1 000 kca l 
Nu tri en ts Mal es Femal es Males Femal es 
Energy , kca l  2800 21 00 
Prote i n  , g 56 46 20 22 
Ca l e i um , mg 1 200 1 200 429 571 
I ron , mg 1 8  1 8  6 . 4  8 . 6  
V i tami n A ,  I U  5000 4000 1 785 1 905 
Th i ami n , .mg 1 . 4 1 . 1 0 . 5 0 . 5 
Ri bof l  a v i n , mg 1 .  7 1 . 3 0 . 6 0 . 6  
N i ac i n , mg 1 8  1 4  6 7 
As corbi c  ac i d , mg 60 60 21  29 
1Ada pted from Food and Nu tri t ion· Board , 1 980 . 
2Adapted from Hansen and Wys e ,  1 980 . 
1 1 4 
A P P ENDIX IV 
TABLE 29 




Milk ( other than 
beverages) 
Fruit beverages 


















Whole, 2%, skim 
Cheese 
Ice cream 









A l l types 









1 1 6 
Minimum size 

























A P PENDIX V 
TABLE 30 
Snack food categor i es with serv i ng s i zes 
Categories 




Starchy vegetab les 
Other vegetab les 
Fru its ( other than 
beverages ) 
Sa lty snacks 
Cookies 




Mi l k  
Fruit  
Carbonated 
Coffee or tea 
Al coho l 
Other 
Sandw iches 
Types of foods 
Cheese 
Ice cream 
Beef , pou ltry , pork , 
f i sh 
Peanuts , beans 
Peanut butter 
Potatoes 
Al l types 
Tomatoes or lettuce 
Al 1 types 
Ch i ps , popcorn 
Al l types 
Al l types 
Al 1 types 
Bread 
Cerea l s  
Who le , 2% , sk im 
Fresh or canned j u i ce 
Soft dr i nks 
Coffee , tea 
Beer 
W i ne , wh i skey 
Noncarbonated soft . 
dri nks , ades 
Ma i n  entree 
Meat and bread 
separate l y  was not 
cons i dered a sandw i ch 
1 1 8  
Mi n i mum serv ing s i ze 
1 oz . 
1 /2 C 
1 oz . 
1 / 2 C 
2 T 
1 /2 C 
1 /2 C cooked 
2 s l i ces 





1 s l i ce 
1 /2 C 
1 C 




1 oz . 
1 C 
raw 
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